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ABSTRACT 
Abstract of Doctoral Project Report Presented to the 
Executive Doctoral Program in Health Administration & Leadership 
Medical University of South Carolina 
In Partial Fulfillment of the Requirements for the 
Degree of Doctor of Health Administration 
ASSOCIATION BETWEEN PATIENT EXPERIENCE AND HOSPITAL COSTS 
PRE AND POST IMPLEMENTATION OF CMS PAY FOR PERFORMANCE 
INITIATIVE 
By 
Anthony Charles Stanowski 
Chairperson: Kit N. Simpson, Dr.P.H. 
Committee: William O. Cleverley, Ph.D., CPA 
Andrea White Ph. D. 
Hospitals are the ultimate service providers in that no goods are produced. 
Hospital employees and independent providers deliver a highly technical set of services 
with the noble goal of improving the state of wellness of their patients. Historically, the 
hospital industry considered satisfying patients as secondary to conquering the disease of 
the patient. 
CMS' implementation of a Pay-For-Performance (P4P) system, within the context 
of a Value Based Purchasing (VBP) program, altered providers' perspective by 
associating a financial reward/penalty based on how well hospitals satisfied patients, as 
well as based on the provision of core clinical processes. In future years, the P4P process 
will be modified to include clinical outcomes and an overall community cost measure. 
111 
Using Medicare cost report financial data as assembled by Cleverley and 
Associates, system definition from Major Accounts Exchange that provides services to 
the purchasing industry, CMS' HCAHPS survey, and Council on Teaching Hospitals 
(COTH) data for teaching status, this research explored the association between patient 
experience and inpatient costs for most US Short Term General Non Federal (STGNF) 
hospitals. Data from approximately 3,500 hospitals in each year from 2009 through 2011 
is analyzed, with a total of 10,683 data points. 
During the period 2009 through 2011, based on ANOVA, correlation and OLS 
regression analysis performed on hospital costs and hospital characteristics, a statistically 
significant relationship is found between inpatient costs and percent of patients rating a 
hospital as a 9 or 10. Including other independent variables, the regression model 
explains about 23% of the variation in rating scores. 
The results provide empirical evidence that the P4P model implemented by CMS 
coincides with a change in focus for hospitals to include improving patient satisfaction. 
Accounting for other hospital characteristics, patient satisfaction is associated with higher 
cost of care during the period that coincides with the implementation of eMS' P4P 
initiative. Decreases in the value of the coefficient for costs over the three year period 
may indicate that hospitals are becoming more efficient in delivering higher levels of 
patient experience. 
IV 
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Around the world, public and private payers seek to improve healthcare quality 
and lower cost through Value Based Purchasing (VBP) programs, specifically Pay-for-
Performance (P4P) (Addink, Bankart, Murtagh, & Baker, 2011; Sakai, 2012; Boucher, 
2012; Pearson M., 2012). In the United States, the Center for Medicare and Medicaid 
Services (CMS) implemented a P4P program that included most Short-Term General 
Non-Federal Facilities (STGNF) in FY 2013 (Centers for Medicare & Medicaid Services, 
2012). To reward better performing hospitals and penalize unsuccessful facilities, the 
approach blends process of care measures and scores from the Consumer Assessment of 
Healthcare Providers and Systems Hospital version questionnaire (HCAHPS) to create a 
"total performance score" (TPS). The FY 2013 TPS calculation is based on a 
performance period dated July 1, 2011 through March 31,2012, and a baseline period of 
July 1, 2010 through March 31, 2011 (Shoemaker P. ,2011). 
The goal ofCMS' P4P program is to improve the value to consumers by 
increasing quality (as measured by the TPS) and lowering costs. Hospitals are incented 
with a payout/penalty of 1 % of Medicare revenues in FY 2013 rising 25 basis points over 
a 4 year period up to 2%. The funding is budget neutral as payouts are funded by 
penalties (Centers for Medicare & Medicaid Services, 2012, p. 4). 
The processes of care measures improved significantly since 2002 (The Joint 
Commission, 2012, p. 7). Because of less history in working with the data and the 
increased complexity in changing employee attitudes toward patient service, hospitals 
experience greater variability in the patient experience scores than with the core measures 
results (The Joint Commission, 2012). Haywood (2012) reports that due to a large 
variation in HCAHPS scores, hospitals that improve their HCAHPS performance have a 
significant opportunity to raise their overall TPS score. 
Figure 1 demonstrates the growth of hospital participation in HCAPHS, with 
3,912 hospitals participating in the 2012 Federal Fiscal Year (Centers for Medicare & 
Medicaid 
Services, 2013). 
Figure 1 reports 
overall hospital 
participation for 
















Participating Hospitals in HCAHPS Program 
By Federal Fiscal Year 
2007 2008 2009 2010 2011 2012 
Source: CAHPS Online (2013) . Data for each Federal Flscal Year lS reported fron !:he a rne pe ad oaober1hrougJ'l 5eplentJer. 
for October through September from CMS' HCAHPSOnLine. 
Hospitals voluntarily participated in the HCAHPS program in 2006 (FY 2007). 
Most hospitals participated by July 2007 (Federal FY 2008), when CMS reduced non-
submitting hospitals' Inpatient Prospective Payment System (IPPS) payment by 20/0 
2 
(Centers for Medicare & Medicaid Services, 2013). CMS published HCAHPS results in 
major newspapers and via a web site (Hospital Compare, 2012). Non-IPPS hospitals , 
such as Critical Access Hospitals, voluntarily participated in HCAHPS (Centers for 
Medicare & Medicaid Services, 2012). 
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In 2010, hospitals' investment in patient experience accelerated as P4P was 
imminent and to minimize negative publicity of poor results due to public reporting. 
With the 2010 Affordable Care Act (ACA) passage, CMS enacted the P4P system as part 
of a strategy to improve the patient's experience, patient outcomes, and financial 
performance. October 2012 discharges were designated for the first year financial 
incentives of the FY 2013 P4P initiative (Centers for Medicare & Medicaid Services, 
2013, p. 2). Hospitals prepared for a 2013 P4P initiative that imposes up to a 10/0 
incentive/penalty to increase by 25 basis points each year until it reached 2% by 2017. 
In FY 2014, the TPS methodology will incorporate three mortality outcomes 
measures covering acute myocardial infarction, heart failure, and pneumonia (Centers for 
Medicare & Medicaid Services, 2012). In FY 2015, CMS will include an efficiency 
measure, Medicare Spending per Beneficiary (MSPB). The HCAHPS domain will 
continue to be weighted 30% (Stempniak, 2013). The MSPB is significant in that it 
creates an index to compare a hospital's spending per Medicare patient for eligible 
patient care episodes to national norms, starting three days before an inpatient hospital 
admission and ending 30 days after discharge (Butcher, 2008). Hospitals will be 
accountable for non-acute care costs accrued by non-affiliated physicians and post-acute 
providers. As P4 P progresses, the need to spend to improve patient experience will have 
to be balanced with cost efficiency. 
Patient satisfaction research in health care entered a new era with the release of 
the HCAHPS data. Coupling HCAHPS data with Medicare Cost reports allows for the 
creation of studies measuring the association between patient satisfaction and financial 
performance. This relationship will be explored in this doctoral project. 
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Study Objective 
This research will focus on one facet of the eMS P4P program related to hospital 
rating scores on the Total Performance Score (TPS). Specifically, the research examines 
the association of overall patient experience with hospital costs, and if that relationship 
changed over the time of P4P implementation. 
Problem Statement 
It is not known how the implementation of the P4P program affects the 
relationship between patient experience and hospital costs. This study will use archival 
data from multiple sources to examine the association between patient satisfaction 
measures and hospital costs before and after the implementation of the P4P Program. 
Research Question 
The P4P system is designed as a competitive approach, with performance being 
compared not to an absolute number, but against other hospitals. As performance 
increases, the framers of the P4P approach believe that overall quality will increase. The 
theory is that these incentives coax healthcare administrators to create approaches and 
employ resources to perform more efficiently and effectively than their peers. 
Subsequently, this benefits patients by providing higher quality care. 
The research question is does this P4P program accomplish part of the triple aim 
by increasing patient satisfaction and lowering costs. Long term research will need to be 
done to determine if the program's incentives improve access to care. 
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Study Importance 
eMS' P4P program requires an evaluation of the relationship between hospital 
costs and patient satisfaction on hospitals and patients. Table 1 suggests policy 
implications for policy makers to change the future of the P4P program based on 
scenarios of the impact of the P4 P program on costs and access. 
Table 1: Policy Implications of P4P System 
Scenario Hospital Impact Policy Impact 
Costs increases do The P4P program negatively impacts Determine how the 
not warrant the hospitals' financial solvency and P4P program creates 
value produced. increases the public's cost to receive other benefits to 
servIces. society. Weigh these 
benefits to determine 
if risk of creating 
financially insolvent 
facilities is worth the 
P4P costs. 
The value produced The P4P program has a positive P4P incentives are 
exceeds the cost. impact on hospital financial viability playing a positive 
and outcomes. The program focuses role in the healthcare 
hospitals on a performance industry. The policy 
improvement plan resulting in better is effective. 
outcomes for consumers, better 
performance for hospitals, and lower 
costs. 
Mixed. The The P4P program has unexpected side P4 P incentives need 
program raises the effects. For the majority of facilities to be adjusted, or 
bar overall and who are the "middle" performers, eMS risks hospital 
improves patient patient satisfaction improves. closures that may 
satisfaction. However, top performing hospitals see impact patient access 
However, better their costs increase and their financial to health care. 
performing hospitals performance erode as they spend more 
spend more and get to get incrementally less revenue. 
incrementally less. Poorer performing hospitals see 
Poor performing satisfaction scores worsen, and the 
hospitals see scores financial penalty for poor 
worsen and decrease performance, coupled with a potential 
investments in loss of market share, eventually causes 
program facilities to become not financially 
improvements. viable. Access decreases. 
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As such, this research is relevant to patients, hospital administrators, and to policy 
makers. The study also helps to expand the body of research of the patient experience, 
and is hoped to be important to researchers. 
Delimitations 
This study relates the percent of patients who answer the HCAHPS question 
Overall Hospital Rating as a 9 or 10 (ORH) with inpatient hospital costs, as measured by 
the Hospital Cost Index® (HCI) (Cleverley, 2008). Reference Appendix 7 for exact 
wording of the HCARPS question. The research examines data from 2009 to 2011, and 
includes as control variables hospital "demographic" variables whose pedigree is cited in 
the literature to be most related to patient experience. Since FY 2013 is the first year of 
the P4P incentives, analysis of the 2011 HCAHPS data and its relationship to hospital 
cost is significant. 
Facilities excluded from the VBP program are most critical access hospitals 
(CAH), psychiatric facilities, rehab facilities, children's facilities, cancer hospitals and 
long term acute care hospitals. Most of these do not participate in the HCAHPS survey, 
although a number of CARs do voluntarily participate in the HCAHPS survey. The 
number of hospitals available for the data analysis is less than the total facilities 
participating in HCAHPS (Figure 1) because of a small number of facilities excluded due 
to an inability to match cost report data. The data set is robust enough to allow for strong 
statistical analysis, but the analysis should not extend beyond the type of hospital 
included in the analysis. The analysis includes 3,549 hospitals in 2009 and 2010, and 
3,585 hospitals in 2011 of the estimated 5,700 total STGNF facilities. 
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Several factors could affect the results, including, but not limited to: the 2009 
Patient Protection and Affordable Care Act; the most significant recession since the Great 
Depression of the 1930s; the implementation of P4P systems around readmission rates 
and hospital acquired infections; and a focus on creating an entirely new payment system 
with much of its core based on the theories of population health. 
Statistical Hypotheses 
The null hypothesis is that there is no correlation between ORH and hospital cost. 
This hypothesis is tested as follows: 
Ho: r(x,[COST]) = 0, for each analysis where r is the correlation 
coefficient, x is ORH and COST is the cost measure. 
To the extent that some correlation exists, the following alternative hypotheses 
can be stated: 
Ha(I): rex, [COST]) 1= 0, indicating for each individual correlation there is 
some correlation between ORH and cost, and; 
Ha(2) : rex, [COST]) > 0, directional hypothesis indicating a positive 
correlation exists between the variables, or ; 
Ha(3) : rex, [COST]) < 0, directional hypothesis indicating a negative 
correlation exists between the variables. 
Ha(4) : rex, [COST]) tl < rex, [COST]) t2 < rex, [COST]) t3, indicating 
that if an association does exist, it is getting stronger across time. 
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II. LITERATURE REVIEW 
What is Currently Known about the Impact of P4P 
"Common knowledge" is that P4P programs improve healthcare performance. In 
theory, patient satisfaction should lower healthcare costs as patients are treated more 
accurately with fewer errors, and should improve hospital financial performance as a 
conduit to increased referrals through increased community reputation. Millenson (1999) 
traces the idea that "quality is free" in healthcare to Edward Deming's theories on 
efficiency post World War II. For example, Garvin (1988) asserts the link between 
quality and profitability increases sales and concurrently reduces costs. Over time, 
researchers questioned the impact of patients' determination of satisfaction on hospital 
financial performance and costs. 
Prior to his work in eMS, Berwick eloquently described how P4P programs are 
ingrained in the rational psyche as a way to improve quality, but fall short of their goals 
(1995, p. 28): 
So embedded in our culture is the idea that "you get what you pay for," so 
familiar are the assumptions behind "pay for performance," so fair and obvious 
does it seem that people should be paid for their worth in American culture, that it 
may take a sledgehammer to ring a note of question. Indeed, in many corporate 
cultures, and most that I have worked in, to raise fundamental questions about 
these assumptions is inevitably to invite accusations of naivete and inexperience. 
Linking pay to merit is an absolutely obvious instrument of proper management. 
Because it is absolutely obvious, it is difficult in the extreme to see that it 
is very nearly absolutely wrong. "Pay for performance" is as toxic to true 
organizational performance as any of the perfidious tactics of outmoded control-
based management that enlightened organizations have long since, and much 
more readily, abandoned. 
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Kellis & Rumberger (2010) find P4P models put quality of care at risk, because of 
a lack of shared accountability between payers and providers. Rosenau (2012) finds that 
the relationship between P4P incentive systems and outcomes are not always direct, 
sometimes creating counterproductive drawbacks that neither reduce health system costs 
nor improve quality especially when low perfonners are punished for poor performance. 
Ryan, Blustein and Casalino (2012) found that hospitals in the Premier Quest for Quality 
Medicare Demonstration P4P program improved no more than a control group, casting 
doubt on the extent to which hospitals respond to the economic incentives in P4P 
programs. Pearson et al. (2008) find that P4 P contracts in Massachusetts group practices 
are not associated with greater improvement in quality compared to the rising secular 
trend. 
Werner and Dudley (2012) question if the small variation in projected payments 
for incentives that is "a fraction of 1 percent" will substantially alter quality of care. 
When P4 P systems incent a redesign of the systems of care, resources and 
management focus can result in improved performance. Goozner (2013) reports that the 
second year of CMS' 30-day hospital readmissions penalty program saw 40% of 
hospitals reduce their penalties from the prior year, 27% stay the same, and the number of 
hospitals with the maximum penalty drop from 274 in 2012 to 19 in 2013. However, 
since the readmission data are new, no peer reviewed research has yet to be performed. In 
addition, Evans & McKinney (2013) and Stefan et al. (2013) conclude that financial 
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incentives for one set of improvements (lower readmission rates) have little impact on the 
process of care and patient experience measures in the TPS system 
Bhalla et al. (2013) find that a P4P system funded by a New York State 
Department of Health grant was effective in improvements from 2007 through 2009 for 
all patients in each of 5 composite quality domains of diabetes, coronary artery disease, 
heart failure, screening and prevention, and all care. This system provided incentives, but 
no penalties, to ambulatory network practice sites. The authors note the limits on the 
generalizability of the research findings to programs that incorporate penalties such as 
CMS' P4P approach that is being reviewed in this research. 
Addink et al. (2011) notice no "convincing" improvements in patient experience 
for patients cared for in a general practice settings in England under a P4P system. 
Chatterjee et al. (2012) find that the P4P program may impact disproportionate 
share hospitals (DSH) more. The implication is that given the small DSH financial 
margins, further reductions in revenue may disproportionately affect those hospitals and 
could decrease access to care. 
Incentives in the P4P program are designed to positively impact the triple aim: 
lower healthcare costs, improve patient outcomes, and increase access. The question for 
this research is: does it? While improving patient satisfaction is a laudable goal, does the 
incentive program increase healthcare costs? By penalizing facilities that are incapable 
of implementing costly programs and infrastructure to improve patient satisfaction, does 
it make them less financially viable, potentially resulting in closure which ultimately 
decreases access to the community for needed medical resources? 
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Evolution of Study Designs on Patient Satisfaction Research and Outcomes 
Improved clinical outcomes, decreased readmissions, lower medical errors, and 
decreased infection rates arguably are the best indicators of lower healthcare costs. The 
extent to which patient satisfaction is directly linked to these has largely been theoretical, 
and has not been proven in research studies. For example, Evans & McKinney (2013) and 
Stefan et al. (2013) both find a low correlation between the TPS-based scores (which 
include HCAHPS data) and readmission rates. 
Wu et al. (2010) find that the patient's perspective is central to comparative 
effectiveness research because it provides a complete picture of treatment impact. They 
find that a large portion of research in this area uses experimental research techniques to 
measure patient satisfaction mostly in understanding patient reported outcomes in clinical 
trials and observational research. An example is Sinaiko (2011) who creates a controlled 
research environment to redirect patients to higher quality care physicians, but fails to 
find different levels of patient satisfaction with those services. 
Otani is the principal author on three papers (2009; 2011; 2012) examining patient 
level data in one large health system to review the relationship between patient 
characteristics and satisfaction/experience responses. Otani uses regression analysis on 
secondary survey research data from Press Ganey collected by the SSM system in St. 
Louis, MO. Otani's research identifies hospital inputs (e.g., nursing care and staff care) 
that are consistent influencers in satisfying patients. 
In a controversial study, Fenton et al. (2012) use odds ratio analysis in a 
prospective cohort study of patients to examine the relationship between CAHPS data 
(Consumer Assessment of Health Plans Survey) and patient outcomes. Service 
satisfaction in Year 1 (2000) is compared to Year 2 (2001) utilization/expenditures and 
mortality data through 2006. Fenton concludes that the high patient satisfaction is 
correlated with overutilization of services and higher costs. 
McCaughey et a1. (2013) use regression analysis and quadrant analysis on a 
limited set of facilities to review the relationship of one HCAHPS element ( cleanliness) 
with housekeeping costs. Shoemaker (2012) groups hospitals into quartiles based on 
their TPS, and analyzes service costs and hospital characteristics. Trucano and 
Kaldenberg (2007) perform a correlation analysis of two secondary data sources: Press 
Ganey patient perception of cleanliness and state-mandated reports on facility infection 
rates for Pennsylvania hospitals. 
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Researchers concluded that satisfying patients are associated with volume 
(Messina, 2009), revenue (Garman, Garcia, & Hargreaves, 2004), lower malpractice 
claims (Hall, 2008), hospital quality and safety (Zaslavsky, Cleary, & Landon, 2010), and 
operating margin (Harkey & Vraciu, 1992; Press, 2002; Dobbs & Reddy, 2011). 
Measures of Patient Satisfaction 
The HCAHPS instrument has two measures of overall satisfaction: "Willingness 
to Recommend" and "Overall Rating of Hospital." Foster (2008) finds that higher scores 
in both of these HCAHPS measures associated with being one of the 100 Top 
Hospitals®. Jha et a1. (2008) find that these two overall measures of patients' experiences 
are, not surprisingly, highly correlated with each other (FO.87). 
Reichheld's (2003) Net Promoter Score uses "willingness to recommend" in a 10 
point scale (plus N/A). The HCAHPS "Willingness to Recommend Hospital" measure is 
a four point scale (Definitely Yes, Probably Yes, Probably No, and Definitely No), and is 
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not constructed consistently with Reichheld's premise. Some researchers find that the 
overall rating is comparable to "willingness to recommend", is a better predictor of 
business growth, and may be better in that it does not overlook customer relationships 
(Hayes, 2010, pp. 6 - 10). Importantly, the '''willingness to recommend" question is not 
included in the TPS calculation (Centers for Medicare & Medicaid Services, 2012, p. 20). 
Because the overall rating measure reflects a comprehensive view of the patient 
perception influenced by activities in the hospital, and reflects on the patient's overall 
perception, the "Overall Rating of Hospital" measure is selected for analysis. The 
dependent variable is the percentage of patients with scores of 9 or 10 ("ORH"). 
This doctoral research is not concerned with consistency of performance over 
time or improvement scores which are also calculated in the TPS. The research focuses 
specifically on the ORH score as a proxy for overall patient satisfaction. 
Patient Satisfaction and Clinical Quality 
AHRQ (2012) states that the P4P system is effective because it changes the 
behaviors/decision of consumers by disseminating information; changing provider 
behavior/decisions by establishing rewards; and creating incremental improvements and a 
positive impact on clinical outcomes through lower costs and improved health status. 
Wu et al. (2010) find that the patienf s perspective is central to comparative 
effectiveness research because it provides a complete picture of treatment impact. Butler 
and Caldwell (2009) conclude that quality is connected to the bottom line of healthcare 
organizations. Doyle, Lennox and Bell (2013) in a meta-analysis of 55 studies find 
positive associations between patient experience, patient safety and clinical effectiveness. 
However, Sinaiko (2011) did not find different levels of patient satisfaction with higher 
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quality care physicians. While acknowledging that numerous studies show a strong 
relationship between best practices and better outcomes, Goozner (2013, p. 22) notes that 
the research on improving a patient's perceptions and quality of care is less clear, and 
points out that readmission rate data shows little relationship to patient experience. 
Trucano and Kaldenberg (2007) describe a correlation between patient perception 
of cleanliness and facility infection rates for Pennsylvania hospitals. However, 
McCaughey, Stalley and Williams (2013) find little linear relationship between expense 
spending on cleanliness and HCAHPS rating on perception of cleanliness, but formulated 
a matrix of organizational value based on expense spending and HCAHPS scores. 
Higher HCAHPS scores are associated with better performance in care received 
for the four conditions as defined by the Hospital Quality Alliance program: acute 
myocardial infarction, congestive heart failure, prevention of complications from surgery, 
and pneumonia (Jha A. K., Orav, Zheng, & Epstein, 2008). Lyu et a1. (2013) find that 
patient satisfaction is independent of hospital compliance with surgical processes of 
quality care, and with overall hospital employee safety culture, and caution about 
applying it widely to surgeons as a quality indicator. 
Finkelstein et a1. (1998) examine patient level characteristics that are related to 
patient satisfaction scores, but these cannot be determined at the hospital level. 
Patient Satisfaction and Hospital Financial Performance 
This relationship of satisfaction with revenues is reflected in the service model 
that Hart, Heskett and Sasser state (1990), "The battle for market share is won not by 
analyzing demographic trends, ratings points, and other global measures, but rather by 
pleasing customers one at a time." Excellence in patient satisfaction is related to 
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organizations with better financial performance, higher volumes and profits, greater 
efficiency and lower malpractice claims (Hall, 2008). Press (2002) defines the link 
between patient perceptions of quality and financial measures, particularly profit margin. 
Dobbs and Reddy (2011) postulated a positive relationship between patient satisfaction 
and operating margin, a relationship that strengthens as organizations go through the four 
phases of quality maturity. Garman, Garcia and Hargreaves (2004) estimate that 
increasing average patient satisfaction scores from the 3-4 range to the 4-5 range 
translates into a $2.3 million dollar increase in incremental annual revenue for the 
average hospital. Messina (2009) suggests that patient satisfaction drives volume (and 
thus revenue) in teaching hospitals. Dansky and Brannon (1996) and Roselli and 
Santalucia (1996) find that satisfied patients are less likely to change their provider 
relationships, thus ensuring revenue streams. 
Lee, Khong & Dhanjoo (2006) indicate a revenue loss that occurs from patient 
dissatisfaction, as every 100 dissatisfied customers impact 465 people who would not 
patronize the hospital. Zimowski (Press Ganey, 2012) stated that the average wronged 
customer tells 25 others about their bad experience, and that 10% of hospital revenue is 
lost in poor customer service with long term implication. 
Patient Satisfaction and Hospital Costs 
CMS defined its goal with the P4P program to increase quality and decrease costs. 
Several authors have found that the data do not bear out those goals. Cleverley and 
Cleverley (2011) examined the relationship between hospital quality indicators in the 
VBP program and hospital costs and found that cost increases as quality scores improve. 
Shoemaker (2012) and Fenton et al. (2012) report a relationship between higher costs and 
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measures of patient satisfaction, pointing to the patient experience measures as one of the 
key elements in increasing costs. Rosenau (2012) finds that the relationship between P4P 
incentive systems and patient experience outcomes are not always direct, sometimes 
creating counterproductive drawbacks that neither reduce health system costs nor 
improve quality especially when low performers are punished for poor performance. 
Shoemaker (2012) indicates that costs directly related to patient comfort indicate 
a positive impact on patient satisfaction and on clinical quality indicators, but add to 
overall hospital costs. Bush (2011) details hospitals that applied a systematic approach 
to improve HCAHPS scores through comprehensive leadership training, identifying new 
hires that possess both strong clinical and people skills, improving competencies on the 
18 core questions of the survey, and providing financial incentives to physicians who 
attended communication training. Such approaches have a cost. 
Two authors have suggested that applying data analytics could improve the 
patient experience and lower cost. Lewis et al. (2013) argue that by risk stratifying the 
population through predictive modeling, providers could more effectively target different 
preventive interventions and improve outcomes, enhance patient experience, and lower 
costs. Although their model would see lower healthcare costs being associated with 
better patient experience, they questioned the amenability of people to respond to 
different interventions. On a macro-basis, Werner et al. (2011) suggest that tailoring P4P 
to hospitals' specific situations could have the greatest effect on health care quality. 
However, they did not document any cases of lowering costs and improving patient 
satisfaction in the 260 hospitals in their demonstration project. 
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To improve patient experience scores, hospitals require capital upgrades (Minich-
Pourshadi, 2012) and programmatic expenditures. Programs that improve the patient 
experience, like Studer Group or Disney Institute, are multi-year 6-figure annual 
investments for a stand-alone hospital. Cleveland Clinic reports spending $11 million 
enterprise-wide on culture change training (Stempniak, 2013). Hospitals choosing to 
dedicate internal human and programmatic resources do so at an opportunity cost. 
The cost of not improving HCAHPS scores is significant; Minich-Pourshadi 
(2012) finds that 30% of CFOs project net revenue losses, half expect flat revenues, and 
only 21 % foresee gains when VBP incentives begin. McKinney reports (2013, p. 2) that 
1,451 hospitals were penalized in the FY 2014 program. 
Zeis (2013) reports that 74% ofa survey of299 healthcare leaders report that they 
will focus on patient experience and education over the next three years, and 30% expect 
to increase their spending on professional trainers or training materials. The primary 
reasons for doing so are the VBP program and competition. 
Hospital Characteristics Used to Predict Patient Experience 
The literature includes a wide range of studies that examine variables related to 
patient satisfaction. Many of these characteristics are used as control (suppressor) 
variables as discussed in the Methods section. 
Otani et a!. (2012) indicate that hospital case mix is related to patient satisfaction. 
Borah et al. (2012) find that profit status, geographic regions, number and type of 
Clinical Process of Care measures reported, and hospital bed size provide the highest 
correlation of hospital characteristics related to VBP scores (of which HCAHPS is a 
part). Sjetne et al. (2007) find that size and teaching status (teaching vs. nonteaching, as 
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defined by membership or non-membership in the Council of Teaching Hospitals and 
Health Systems) have a small impact on patient experience in hospitals in Norway. Jha 
et al. (2008) find that for-profit status and nonacademic status are associated with a better 
experience for patients. Thomson Reuters (DerGurahian, 2009) research finds that bed 
size and teaching status are associated with patient satisfaction. 
Regional variation affects patient satisfaction (Wennberg, Bronner, Skinner, 
Fisher, & Goodman, 2009; Centers for Medicare & Medicaid Services, 2013; Clarke, 
2005). Jha et al. (2008) examine HCAHPS scores by hospital referral region. The 
dataset assigned rural vs. urban designation, but also assigned hospitals to one of the 272 
MSAs in the United States based on their county, and designated the population of those 
MSAs. The wage mix adjustment variable is examined as another way of discriminating 
areas by hospital costs, as a surrogate for standards of living. 
Clarke (2005) and Messina (2009) find payer mix to be correlated with patient 
satisfaction. Glandon et al. (1987) conclude that hospitals with high levels of Medicaid 
revenue did not perform as well as those with lower levels. 
Overall rating scores change over time (Deao, 2012; Clark, 2012; Centers for 
Medicare & Medicaid Services, 2013). 
Hospital system relationship to patient satisfaction has not been explored in the 
literature. Bazzoli et al. (1999), Dubbs et al. (2004) and Bazzoli, Shortell and Dubbs 
(2006) suggests that meaningful similarities exist across system type enabling a 
framework for understanding performance. This research will use data from The Major 
Accounts Exchange (US Lifeline, 2013) which categorizes systems based on a taxonomy 
as defined in Appendix 1. 
Nurse staffing (Sasichay-Akkadechanunt, Scalzi, & Jawad, 2003) and nurse 
absenteeism (Moret, et aI., 2012) are found to be factors related to patient satisfaction. 
JD Powers also reports that higher nurse staff ratios and higher operating margins are 
associated with high satisfaction quartiles (DerGurahian, 2009, p. 9). Jha et al. (2008) 
report a moderate relationship between nurse-to-patient days ratio and patient 
satisfaction. Jha et al. (2009) also indicate that nurse staffing patterns have a strong 
relationship to hospital costs, indicating that including both variables in a model may 
invite multicollinearity. 
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Hospital CEO compensation is related to patients rating the hospitals as 9 or lOon 
the HCAHPS measure (Joynt, Le, Orav, & Jha, 2013). The study also found a 
relationship between CEO compensation and facility size and teaching status. However, 
this study is based only on non-profit hospitals. Although CEO compensation could be 
an interesting factor, it is excluded in this study because of concerns for multicollinearity, 
and also because CEO salary data is limited to only non-profit facilities. 
The literature reveals factors impacting patient satisfaction at the patient level. 
Otani, Herrmann & Kurz (2011) and Finkelstein et al. (1998) examine patient level 
characteristics related to patient satisfaction scores. Other studies find gender, age, and 
length of time in the hospital (W olosin, 2003); and type of insurance coverage, and the 
ability to select the provider (Fisk, Brown, Cannizazaro, & Naftal, 1990). 
Archival Data from Multiple Sources 
Because HCAHPS data are used consistently across all STFNG hospitals, the use 
of archival data sets is the most cost effective approach at understanding patient 
experience. The HCAHPS survey is well documented as to its effectiveness in capturing 
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the patient experience with thorough research conducted by the National Quality Forum 
and the Agency for Healthcare Research and Quality. An NQF press release states that 
the HCAHPS survey represents the consensus of health care providers, consumer groups, 
professional associations, purchasers, federal agencies, and research and quality 
organizations (Jordan, White, Joseph, & Carr, 2005). 
Shultz et al. (2001, p. 35) indicate that merging existing longitudinal data sets 
provides significant methodological benefits that include: cost effectiveness; a reduction 
of threats to internal validity like experimenter bias; generalizability of results; and strong 
support for construct validity. The disadvantages of using archival data are 
appropriateness and documentation completeness. These are not felt to be an issue in this 
analysis because: the P4P program is based on well-researched and documented 
HCAHPS data; and Cost Report data has a history that dates from the start of the 
Medicare program in the early 1960s with a history of documentation required by CMS. 
Suggested Improvements to Analytical Approaches Employed 
Analysis of 2009 to 2011 HCAHPS data and their relationship to financial data is 
significant as 2011is the first year included in the P4P program. Such an analysis has not 
been performed to date because the data recently were made available. 
The analysis builds on past research. Controlling for variables outside of the P4P 
system, the research uses as control variables hospital characteristics such as region, 
facility size, teaching status, case mix, and being in a system. Longitudinal data is 
analyzed to determine if the relationship between financial performance and patient 
experience change over time. A literature review has not located a multi-year analysis of 
data during this time period with the HCHAPS data set. 
Summary of Findings in the Literature 
The literature revealed several studies examining the relationship between P4P 
systems and improving outcomes, and P4P systems and patient satisfaction. Research 
indicates that patient satisfaction does have a relationship to some hospital performance 
indicators such as volume and profitability; studies have not shown a relationship 
between higher patient satisfaction and lower costs. Indeed, indicators seem to point to 
the opposite; higher patient satisfaction cost more. 
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To date, no research was found that examined the relationship between patient 
experience scores and costs longitudinally. Particularly, with the start of CMS' P4P 
program using 2011 HCAHPS scores, no research was found that examined the 
relationship of costs/financial performance and the change in that relationship to include 
the years prior to, and including, the start of the program. 
III. RESEARCH METHODS 
Study Objective 
The study explores how the implementation of the P4P program affects the 
relationship between patient experience and hospital costs. 
Study Design 
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The study uses a retrospective analysis of archival data from multiple sources, 
ANOV A, correlation analysis, and multiple regression analysis to examine the changes in 
the association between hospital costs and ORR over the implementation timeframe of 
the P4P program (2009 to 2011). The analysis controls for the effects of hospital 
characteristic as mentioned in the literature review on the outcomes of interest. 
Data Sources 
The research links Medicare Provider ID number to cost report data, the 
HCHAPS survey data, COTH provided information, and system data for three years 
(2009 - 2011). Each facility's county and state is used to link to region, county, and the 
Metropolitan Statistical Area. Descriptive data produced as a result of this matching are 
found in Appendix 3, Table 10, and include sample size, minimum values, maximum 
values, calculated medians, and standard deviation for each variable and each reporting 
period. 
The sources used are: 
Cost report information. 
a. Public Source: CMS' Healthcare Cost Report Information System (HCRIS) 
dataset contains financial, statistical, and hospital descriptive information. US 
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hospitals must file a cost report as a condition of receiving Medicare 
reimbursement (American Hospital Directory, 2012). Almost all US hospitals 
submit the data, with few exceptions. 
b. Private Source. Cleverley & Associates provided cost report data, and 
created the hospital cost index calculation. For fiscal years 2009, 2010, and 
2011 the Cleverley & Associates database included 4,771, 4,718, and 4,496 
providers (generally hospitals) respectively. The firm's data integrity 
procedures attempt to ensure uniformity and accuracy of data entry and 
analysis. There are no references in the literature or trade press concerning 
errors by Cleverley & Associates in data input, analysis or reporting. 
HCAHPS data. 
HCAHPS data are from the CMS "Hospital Compare" website for four full 
quarters of calendar year 2009,2010, and 2011 (Centers for Medicare & Medicaid 
Services, 2012). Although this is not an exact time match to hospital fiscal 
period, little distortion is anticipated. Survey development, psychometric testing, 
and factor analyses used to create summary ratings within domains has been 
described (Jha A. K., Orav, Zheng, & Epstein, 2008). 
Medicare Case Mix index (CMI) 
The Medicare CMI is from Final Rule Case Mix Index, and is incorporated into 
Cleverley & Associates database. 
Major Accounts Exchange (The MAX). 
This subscription-based service accesses robust hospital system information (US 
Lifeline, 2013) to categorize the level of system integration (Appendix 1). The 
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service uses the American Hospital Association annual survey as a source of 
information, but supplements that with additional resources. The Metropolitan 
Statistical Area (MSA) is designated for each hospital by The Max (US Lifeline, 
2013); the MSA population is based on the 2009 estimates from the US Census 
and are held constant across all years. 
Association of American Medical Colleges (AAMC), Council on Teaching Hospitals 
(COTH). 
2009, 2010, and 2011 intern and Resident to Bed Ratios (IRB Ratios) and major 
and minor teaching status is derived from the July 2013 data release AAMC 
(Association of American Colleges Data Request Staff, 2013). The files include 
the IRB ratios on a 3-year lag (e.g., FY20 14 reports have FY20 11 IRB ratios for 
hospitals). The data displays very little temporal variation in teaching status, 
although IRB ratio does vary from year to year. 
American Hospital Association Region Information. 
Hospitals are matched by state to the AHA designated regions. 
Control Variables Excluded 
The literature review defines key hospital characteristics to be included as control 
variables. Notable exclusions include: 
a) Individual patient factors that cannot be determined at the hospital level 
b) Nurse staffing because it was found to only have a moderate relationship on 
patient satisfaction. More importantly, it is a significant part of staffing costs, 
which is related to overall hospital costs. 
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c) Case mix and wage mix adjustment factors are excluded because they are used 
as an adjustment in the hospital inpatient cost index. 
Control Variables Selected 
Control variables are used to understand the impact of inpatient hospital costs on 
ORH. The following analyses are preformed: 
• Descriptive statistics of nominal variables include distribution by year (Table 33). 
• Means tables for categorical or binary variables (Appendix 3). 
• Correlation analysis ofORH with continuous variables. Although correlation does 
not equal causality, this reveals not just the relationship between variables, but 
also multicollinearity implications (Table 34 and Table 35). 
Table 2 defines the basis for the control variables used in the OLS Regression, 
and a discussion of the variables follows. 
Size: Average Daily Census 
Average Daily Census (ADC) is not normally distributed (Reference Table 52, 
Table 53, Figure 15, and Figure 16). ADC values are categorized, and mean values for 
"Overall Hospital Rated as 9 or 10" are presented in Table 23. 
Two dichotomous nominal variables are created: ADC 25 and under, and ADC 
More Than 500. Both variables reflect facilities that tend to have higher ORH (Reference 
Figure 2). The mean scores of facilities under 25 ADC (70.80) and facilities over 500 
ADC (68.96) are higher than the other categories that range from 64.88 to 66.99. 
Table 2: Basis of Control Variables Selected for OLS Regression 
Variable(s) in 
Category Type Methodology 
Equation 
ADC is calculated as patient days divided by days 
ADC LE 25 in the year. It more accurately portrays facility 
Size: Average 
Binary size than bed size. Reference categories are based 
Daily Census on AHA "bed size" standard definitions 
ADC GE 500 (American Hospital Association, 2013). 
Major Teaching 
COTH coded hospitals as Major Teaching, Minor 
Teaching 
Teaching or non-teaching based on IRB (Intern 
Status 
Binary and Resident to Bed) Ratios. Major Teaching 
Minor Teaching status reflects the highest level of IRB intensity 
and is used in the equation. 
Hospital For Profit 
Facilities are designated as for for-profit, non-
Binary profit, or government. A binary variable was 
Ownership Government assigned to each category. 
Network: Loose A taxonomy developed by Major Accounts 
Affiliation Exchange (US Lifeline, 2013) assigns hospitals 
Horizontal Binary 
into a system category. Table 9 provides the 
Multi -hospi tal description of the categories, which are based on System Level the strength and size of each facility's relationship 
Strategic with systems. Note that a hospital can be assigned 
Integration to more than one type of system. A binary 
variable is created for each system category. 
L ... _._._ •. _____ .. ______ . ____ .. _ 
Statistical Test: 
Relationship to ORH 
Test Significance 
ANOVA F=128.560 
Table 22 Sig at P<.OOI 
ANOVA F=77.117 
Table 26 Sig at P<.OOI 
ANOVA F=38.880 
Table 15 Sig at P<.OOI 
ANOVA F= 6.129 
Table 17 Sig at P<.05 
F=384.157 
Sig at P<.OOl 
F=115.983 
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High percent Medicaid days reflect a low 
socioeconomic area, and a payer mix with lower 
levels of reimbursement. 
Each facility is assigned a 0 or 1 for the 5 United 
States regions. Four regions are considered 
significant (the 4 variables and Northeast). The 
Island Region has one facility in one year. A 
binary variable is assigned to each category. 
The Max (US Lifeline, 2013) assigns hospitals to 
an MSA by county. Facilities not in an MSA are 
unassigned. The 2009 US Census MSA 
population estimates are held consistent across 
years. 
The MSA populations are categorized into 6 levels 
with one level designated as "Not in MSA". 
Based on analyses (Table 11, Table 12, Table 13), 
MSAs with population of 2 million or more have 
significantly lower mean ORR. 
A binary variable is created for hospitals in an 
MSA with a population of 2 million or more. 
Binary indicator variables for years 2009 and 2010 
are assigned a value of 1 compared to O. 
--- -_._--
Statistical Test: 
Relationship to ORH 
Test Significance 
Pearson 
Correl- r = -.311 
ation Sig at a<.OOI 
Table 34 
ANOYA F=129.089 
Table 19 Sig at P<.OO 1 
ANOYA F=86.941 
Table 12 Sig at P<.OOI 
ANOVA F=88.581 





COTH categorizes hospitals as Major Teaching if the Intern to Resident Bed 
Ratio (IRB) is more than 0.25, and Minor Teaching if the IRB is more than 0 and less 
than or equal to 0.25. 
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Major and Minor Teaching facilities have higher patient ratings than Non-
Teaching facilities (Reference Table 25). The mean scores are 64.38 for Major Teaching, 
66.28 for Minor Teaching, and 67.95 for Non-Teaching. 
Table 21 shows the strong relationship between facility size and teaching status 
with Major Teaching facilities disproportionately represented in large facilities. 
However, since we selected only the smallest and the largest categories for ADC, and the 
categories of teaching status are represented across the ADC categories, there is enough 
variation to discount th~ impact of multicollinearity. 
Hospital Ownership 
Table 14 examines mean score for ORR by hospital ownership (governmental, for 
profit, or nonprofit). Nominal dichotomous variables are created for each ownership 
category. For Profit and Government owned are included in the OLS Regression 
equation, with Non-Profit being left off to avoid multicollinearity. 
System Level 
Table 16 examines ORH mean score by system affiliation by year. Table 17 
provides a summary of the ANOV A tables for the system affiliation variables. Hospitals 
in a Horizontal System consistently score lowest, and hospitals in a Strategically 
Integrated System score highest. Both variables are significant at P<.OO 1. Hospitals in a 
Loose Affiliation is significant (F=6.129 with P<.05). 
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Two system variables are excluded. Vertically Integrated Hospitals in a Multi-
Hospital System is not significant (P==.054). Vertical Integration in a Single Hospital 
Network is excluded from the equation although it is significant at P<.OO 1; its low F-
value (F=35.623), and small difference for facilities in and outside of this type of system 
( 1.63 points) make it not meaningful. 
Payer Mix 
Using total discharges by payer or total patient days by payer could create 
multicollinearity with the size variable (ADC Category). Thus, percent of payer mix is 
selected, and percent of total patient days reflects a better sense of the patient mix in the 
hospital, compared to discharges which reflect patient throughput but less time actually 
experiencing the facility. 
The literature suggests limiting payer variables to Medicare and Medicaid. Jha et 
al. (2009) indicate that higher percentages of Medicare patients is monotonically related 
to hospital costs. Percent Medicare Patient Days is inversely correlated (-0.551, sig at p< 
.01) with Percent Medicaid Patient Days. Percent Medicare Patient Days is correlated 
with ORR at -0.033, while Percent Medicaid Patient Days is correlated at -0.311 (both 
are significant at p<O.O 1). Because Medicaid Days percent is highly and statistically 
correlated with ORH, and to avoid issues around multicollinearity due to the high 
correlation with costs as reported by Jha et al. (2009) , Medicaid Days Percent alone is 
selected in the OLS Regression analysis. Reference Table 34. 
Location: Region 
ORH show a consistent and significant difference by region of the country (Table 
19; reference Table 20 for data by year). ANOV A analysis indicates that variations in 
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mean scores for ORH is significant at F=129.089, P<.OOI (Table 19). The Midwest 
reports the highest mean scores, and the Northeast reports the lowest. For the OLS 
Regression equation, the Northeast Region is left off the equation to eliminate 
multicollinearity. The Island Category is also left off the OLS regression because there is 
only one hospital in the category. 
Location Characteristic: MSA Population 
The MSA population is assigned to all facilities in that MSA. Facilities within the 
highest population MSAs (more than 2 million in population) have significantly lower 
ORH scores than facilities located in smaller populations, or facilities not in an MSA, for 
all years (Table 11) and overall (Table 13). Table 12 reveals that the between groups 
mean is significant at F=86. 941, P<.OO 1. Because of lower ORH scores for facilities in 
an MSA with a population of more than 2 million, that category alone is used in the 
regression equation as a nominal dichotomous variable. 
Year 
Table 27 provides an analysis of mean scores by year; the mean score increases 
over time from 65.83 in 2009, to 67.38 in 2010 to 68.52 in 2011. 
Table 29 shows that the range of scores increased in 2011 from 2010, after 
dropping in 2010 from 2009. Of interest is that the minimum score increased 5 
percentage points in 2010, but then only one percentage point in 2011. The highest score 
did not change in 2010, but jumped 4 percentage points to the fixed maximum of 100 in 
2011. The 95th percentile and the 5th percentile scores both increased by 4 basis points. 
Other percentiles saw improvements of only 2 to 3 basis points. It is expected that in the 
future, more facilities will reach the maximum rate of 100 and the ranges in the higher 
percentile will become more compressed as the values positively skew, and the sample 
looks less nonnaL Thus, as lower scores occur in the database, longer tails will be 
developed and the data will become more skewed. 
Dependent Variable: Hospital Costs 
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Kaplan and Porter (2011) reinforce the difficulty in measuring costs in health care 
when they state, "To put it bluntly, there is almost a complete lack of understanding of 
how much it costs to deliver patient care, much less how those costs compare with the 
outcomes achieved." There is no universal cost accounting system in health care. The 
predominant system in use to estimate costs at the patient level is the "ratio of costs to 
charges". Kaplan and Porter (2011) and Richmond (2013) discuss the potential for error 
in using charges as a basis for calculating costs. 
On a macro basis, when comparing hospital costs, the industry standard is to use 
the "cost per adjusted discharge" which is typically further adjusted by case mix and 
wage index to compare hospitals across the country. The "adjusted discharge" 
calculation is based on charges, particularly outpatient and inpatient charges. Cleverley 
defines how the variations in outpatient charges over time led to the formula providing 
poor comparative power across facilities (Cleverley, 2008; Cleverley & Cleverley, 2010; 
Birk, 2012). The Hospital Cost Index (Cleverley, 2002) accommodates the drivers of 
hospital costs (intensity of services, productivity/efficiency, and resource utilization) to 
more accurately compare overall hospital costs. The Hospital Cost Index consists of two 
indices, an inpatient and an outpatient index. Since this research is focusing on inpatient 
satisfaction, the inpatient cost index is used. 
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The inpatient cost index is created base on MedP AR and Cost Report data. Each 
Medicare inpatient claim is costed using the relevant departmental ratio of cost-to-charge 
(DRCC) values derived from the Medicare Cost Report applied to charges from the 
inpatient claim. The DRCC values are mapped to specific revenue codes in the MedP AR 
claims file. Finally, the data is wage index and case mix adjusted, and costs are restated 
to an index of 100. Although the date is limited to Medicare Costs, it is a good reflection 
on overall inpatient costs (Cleverley, 2002), and minimizes the impact of high outpatient 
charges in inflating in the flawed standard of "cost per adjusted discharges" even with 
case/wage mix adjustments applied. The measure also isolates inpatient costs. 
Selection of Dependent Variable 
The basis of the P4 P system is the calculation of the total performance score 
(TPS), which consists of 8 measures from the HCAHPS survey and 17 clinical process of 
care dimensions (Hall Redner, 2011). The clinical process of care dimensions have been 
collected since 2006 (Hall Redner, 2011). The HCAHPS survey evaluates hospitals in 
two ways: (1) individual domain scores which focus on specific behaviors and the 
frequency with which the patient observes their performance, and (2) outcomes measures. 
The calculation of the H CAHPS total earned points is based on a calculation of 
eight dimensions, including seven individual domain measures and one overall rating 
measure. The patient experience component is calculated as follows (NRC Picker, 2011): 
1. F or each of the eight dimensions, determine the larger of the achievement 
score or the improvement score; 
2. Sum the resulting 8 values to arrive at the 0-80 HCAHPS base score; 
3. Calculate the 0-20 HCAHPS consistency score; 
4. For the total HCAHPS earned points, sum the base score and the 
consistency score. 
5. HCAHPS total earned points = HCAHPS base score + consistency score 
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In the outcomes area, HCAHPS asks two questions: "Overall Rating of Hospital" 
and "Willingness to Recommend Hospital". Because of the results of the literature 
review, this research will use the "Overall Rating of 9 or 10" question as the dependent 
variable (ORH). 
This research uses as the dependent variable the percent of patients that rate the 
hospital as a "9 or 10" (Appendix 7). This "top box" score is reported by CMS' Hospital 
Compare website. The second level (scores at 7 or 8) was considered, but since the top 
box represents performance at the highest levels it is selected. The dependent variable is 
treated as a continuous variable. 
Data Set Construction 
The analysis uses data aggregated at the hospital level, and does not make 
assumptions at the patient level. This research effort does not commit the ecological 
fallacy, the possibility that patterns found at a group level are the same as those that are 
found on an individual level. 
Although most hospitals do submit the data, certain facilities are excluded 
including most critical access hospitals, psychiatric facilities, rehab facilities, children's 
facilities, and other specialty facilities. In total, approximately 3,500 hospitals of the 
5,700 total short-term general non-federal facilities are analyzed. The data set is robust 
enough to allow for strong statistical analysis, but that analysis is not be extended beyond 
the type of hospital included in the analysis. 
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Statistical Analysis 
SPSS 21.0.0.0 (SPSS, 2013) is used to perform multi-variable regression analysis. 
LIMDEP 10.0 (Econometric Software, Inc., 2012) is used to analyze fixed vs. random 
effects of a pooled panel data set. 
Since the data is a pooled data set from a three year panel of hospitals, a second 
set of regression analysis was run using LIMDEP version 10 (Econometric Software, 
Inc., 2012). The coefficients and statistical significance are compared to the cross section 
analysis run with SPSS version 21. Fixed effects models wash out time invariant factors 
(e.g., ownership, region, system designation, etc.), and because these variables are of 
interest to the model development, it is elected to not use the Fixed Effects models. 
Further, because of the large number of time invariant variables, a Hausman test to 
determine the appropriateness of using random effects rather than fixed effects could not 
be conducted. 
The Random Effects model produced similar results to the OLS Regression 
model, with robust results (i.e., overall levels of significance), and similar coefficients 
(the exception for the sign of the coefficients was with minor teaching hospitals which 
was positive with OLS but negative with the Random Effects model). The analysis that 
follows is based on the OLS Regression estimated with SPSS. 
Population Analyzed 
Excluding federal and long-term hospitals, the population under study for this 
research project includes all u.S. registered short term, general and other special 
community hospitals that submit HCAHPS data and CMS Cost Reports. 
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Data Set Estimation 
Table 3 provides the total number of hospitals each year as defined by the 
American Hospital Association (American Hospital Association, 2013, pp. A-20), the 
number of facilities with cost reports from the Cleverly and Associates database, the 
number of facilities with HCAHPS data from the CMS Compare Data website (Centers 
for Medicare & Medicaid Services, 2013), and the total number of facilities in the merged 
database for research purposes. 
Table 3: Facilities Included in Research Database Compared to Industry Norms 
Cost Reports HCAHPS Research DB 







2011 4,973 4,495 90.40/0 3,858 77.6% 3,585 72.1% 92.9% 
2010 4,985 4,718 94.6% 3,812 76.5% 3,549 71.2% 93.1% 
2009 5,008 4,771 95.3% 3,774 75.4% 3,549 70.9% 94.0% 
Cleverley and Associates collects cost report data from the government on a 
periodic basis periodically. The number of facilities providing cost reports is less than 
the AHA facilities count for the following reasons: facilities that do not participate in the 
Medicare program; facilities that have a low number of Medicare beneficiaries as patients 
are not required to submit a cost report; hospitals part of multi-hospital systems may 
submit under one cost report number; facilities that submitted a request for a 
delay/waiver; rejected cost reports that have not been resubmitted by the date of the data 
cut received by Cleverley and Associates (Department of Health and Human Services, 
2007). In 2009 and 2010, about 95% of the AHA reported hospitals submitted cost 
reports; the number drops to 90% in 2011. During the year following a reporting period, 
the number of hospitals with complete cost report data increases over time. Thus, this 
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number is likely to change in more recent years as newer data is received. The Cleverley 
and Associates database of Medicare Cost Report data contains a majority (90% to 95%) 
of hospitals in the population. 
A subset ofSTGNF facilities participate in the HCAHPS survey. Non-IPPS 
hospitals, such as Critical Access Hospitals, may elect to not participate in HCAHPS 
(Centers for Medicare & Medicaid Services, 2013). The result is that the number of 
HCAHPS reporting facilities is less than the number of facilities reporting cost reports or 
AHA reported facilities. 
Sample Size and Statistical Power 
The sample is hospitals submitting cost reports and HCAHPS data. Data are 
matched for approximately 3,500 hospitals per year, which represents the sample size per 
year under analysis. The validity of the study's conclusions, in part, depend on statistical 
power. Power is represented as 1 - ~, or the probability of correctly rejecting the null 
hypothesis when it is false (Shi, 2007). Using a conservatively weak correlation (r = .2), 
a sample of 3,549 hospitals, and a two-sided test (p<.05), power is estimated to be 1.0. 
This means that close to 100% of studies are expected to yield a significant effect, 
rejecting the null hypothesis that the population correlations is 0.00. 
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IV. RESULTS 
Examination of External Validity 
The final Research DB contains 930/0 to 94% of all hospitals participating in the 
HCAHPS survey, and 71 % to 72% of all AHA STGNF facilities (Table 3). 
Hospital demographic identification is performed by matching Medicare provider 
numbers to characteristic data. Table 4 compares the research database to AHA reported 
community hospitals by bed size and percent of total (CDC, 2012). Note that one facility 
in the research database reported only 4 occupied beds and is not listed in Table 4. 
Table 4: Bed Size of Facilities in the Research Database Compared to AHA 
Reported Values, 2010. (American Hospital Directory, 2012). 
Number of AHA Research DB 
Beds Facilities Percent Facilities Percent 
6-24 424 9% 195 5% 
25-49 1,167 23% 755 21% 
50-99 970 19% 580 16% 
100 -199 1,029 21% 898 25% 
200 - 299 585 12% 479 14% 
300 - 399 352 7% 277 8% 
400 -499 185 4% 157 4% 
500 or more 273 5% 207 6% 
Total 4,985 100% 3,548 100% 
Table 5 examines hospital ownership in the research database compared to the 
AHA reported database (American Hospital Association, 2013). 
Table 5: Hospital Ownership, 2011 AHA Community Hospitals vs. Research 
Database (American Hospital Association, 2013). 
Hospital ownership AHA Hospitals Research Database 
Not for profit, non-governmental 58% 640/0 
Investor Owned 21% 22% 
Government non-Federal 21% 14% 
A comparison of the research database with the AHA reported hospital 
characteristics reveals that the research database is similar in bed size and ownership. 
Given the size of the database, the proportion of represented facilities, and similar 
characteristics of facilities in the research database to the AHA standard, there is a high 
level of confidence that the research database represents the experience of Short Term 
General Non-Federal facilities nationwide 
Discussion of Categorical Variables 
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Table 6 presents the counts for each categorical variable for the base year (2009), 
while Table 33 in Appendix 4 provides the detail for all three years. Note that for the 
regression equation, one term is dropped from the equation for each set of mutually 
exclusive dummy variables representing a categorical variable. Table 6 represents those 
dummy variables used in the equation. 
Binary variables coded as a "1" reflect the positive response. For each binary 
variable, the presence of the categorical effect represents the smaller percent of the 
sample. The largest positive responses are for hospitals in a vertically integrated system 
(40%), hospitals in the southern region (40%), and percent of hospitals in an MSA with a 
population of2 million people or more (30%). 
Multivariable Models 
Descriptive statistics (means, medians, ranges, standard deviations, percentages, 
and frequencies) are created for each hospital characteristic variable. Data are screened 
for accuracy, missing data points, and detection of outliers. ORH is regressed on the 
hospital characteristics variables in ordinary least squares (OLS) regression. 
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Table 6: Research Database Categorical Variables Counts and Percent, 2009 
Categorical Variable Code Count Percent 
Not Designated as IIGovernment Owned II 3,020 85% 
Government Owned 
Government Owned 529 150/0 
Not Designated as "For Profitll 2,832 80% 
For Profit Hospital 
For Profit 717 20% 
Network: A loose Not In A Loose Affiliation 3,250 92% 
horizontal affiliation of 
hospitals Network: In a loose affiliation 299 80/0 
Horizontal Integration: Not In a Horizontal System 2,740 77% 
Mu Iti-hospital systems In a Horizontal System 809 23% 
Strategic integration Not Designated IIStrategically Integratedll 2,518 71% 
with high level of 
Strategically Integrated 1,031 29% centralization 
Not Midwest Region 2,603 73% 
Midwest Region 
Midwest Region 946 27% 
Not South Region 2,139 60% 
South Region 
South Region 1,410 40% 
Not West Region 2,896 82% 
West Region 
West Region 653 18% 
Population Under 2,000,000 2,468 70% 
MSA Large Population 
Population 2,000,000 or More 1,081 30% 
COTH Designated Not a Major Teaching Hospital 3,286 93% 
Major Teaching Major Teaching Hospital 263 7% 
COTH Designated Not Minor Teaching 2,845 80% 
Minor Teaching Minor Teaching Hospital 704 20% 
ADC is Greater Than 25 2,489 70% 
ADC LE 25 
ADC is Less Than or Equal to 25 1,060 30% 
ADC is Less Than or Equal to 500 3,465 98% 
ADC GT 500 
ADC is Greater Than 500 84 2% 
The characteristic variables are checked for co-linearity with correlation analysis, 
examining the Tolerance and VIF (Variation Inflation Factor) in Table 38 and 
Eigenvalues and the Condition Index (Table 39). No VIF value exceeds 3, Tolerance is 
consistently above .20 (Fattah, M., 2013), and the Condition Index did not exceed 16.528, 
well below the threshold of 30 (Kennedy, 2003, p. 213). Similarly, the set of eigenvalues 
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of relatively equal magnitudes indicate that there is little multicollinearity (Freund & 
Littel, 2000, p. 99). There are not groups of large eigenvalues, and no eigenvalue equals 
O. The smallest value of .023 approaches zero but is still above the threshold of .01 
(Jeeshim & Kucc, 2002, p. 4). Because of the VIF, tolerance levels, eigenvalues, the 
condition index, and the correlation analysis, the assumption is made that 
multicollinearity in this OLS analysis is not a significant cause of concern. 
The Durbin-Watson statistic of .866 (Table 36) is inconclusive; no autocorrelation 
is assumed. 
The continuous variables (Medicaid Percent Patient Days, Inpatient Cost Index, 
and ORH) are screened; normality and homoscedasticity are assumed (Appendix 6). 
To gain insight into better performing institutions, the independent variables listed 
in Table 2 control for core hospital elements. The OLS regression analysis is examined 
to determine the strength of the model in explaining ORH variation. Reference Table 37 
and Table 38. The inpatient cost index coefficient is examined as a predictor ofORH for 
all three years and for each year individually to determine if the coefficient of the 
inpatient cost index increases, becomes more statistically significant, and decreases in 
variation. Reference Table 40. 
The regression analysis test a simple OLS linear regression model and includes all 
three years, using a dummy variable for two of the years to avoid the dummy variable 
trap. This will regress the ORH on the control variables as shown below: 
Yi = 0 + 1 PI + 2 P2 + ... ZPX + 1F+ i - - - ..-
In the above equation, Vi, the outcome, is ORH. The y-intercept, 64.434, 
represents the percent of patients rating hospitals as a 9 or 10. PI, P2, PN are control 
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variables representing various hospital characteristics. C represents inpatient cost index. 
The coefficients, _1, _2, _ Z, represent the difference in mean client satisfaction scores for 
each of the characteristics of the respective types of providers, PI, P2, and so on. 
The OLS regression model provides the opportunity to gain insights into the 
relationship between ORR, the control variables, and the hospital's inpatient costs. The 
results of this analysis are detailed in Appendix 5 and summarized in Table 7. 
Table 7: OLS Regression Summary Statistics 
Std. Change Statistics 
R Adj.R Error of 
R 
Square Square F Signif-the dfl df2 
Estimate Change icance 
.479 .230 .228 7.732 185.001 17 10556 .000 
The OLS Regression model provides an FChange=185.001, significant at p<.OOl. 
The independent variables listed in Table 8 are used to derive a profile of hospitals based 
on characteristics and are tested as independent predictors of ORR. The simple 
correlation of the model with the ORH as measured by R is .479. The R2 of .230 defines 
that the equation explains 23.0% of the variance in the ORH. Adjusted R2 is .228. 
Figure 4 graphs the standardize residuals against the predicted residuals. The 
points appear randomly distributed and evenly disbursed, indicating that the assumptions 
of linearity and homoscedasticity are met. Figure 5 and Figure 6 test the normality of the 
residuals. The histogram (Figure 5) is roughly normal. The straight line in the Normal P-
P Plot (Figure 6) represents a normal distribution. 
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Table 8: Multivariable Model of the Effects of Hospital Characteristics on 
Percent of Patients who Score Hospitals a 9 or a 10 on Satisfaction Scores: 
Years 2009 and 2010 Compared to Year 2011 
Coefficients B Std Error Sig. 
(Constant) 64.434 .415 .000 
Government Owned -1.320 .236 .000 
F or Profit Hospital 1.427 .248 .000 
Inpatient Cost Index .042 .003 .000 
Medicaid Days Percent -.180 .007 .000 
Network: A loose horizontal affiliation of hospitals .207 .277 .453 
Horizontal Integration: Multi-hospital systems -3.625 .227 .000 
Strategic integration with high centralization 1.270 .182 .000 
2009 -2.534 .184 .000 
2010 -.962 .184 .000 
Midwest Region 3.868 .252 .000 
South Region 3.335 .252 .000 
West Region 2.658 .278 .000 
MSA Large Population -2.261 .187 .000 
COTH Designated Major Teaching 1.243 .351 .000 
COTH Designated Minor Teaching .494 .209 .018 
ADC LE 25 1.972 .192 .000 
ADC GT SOD 3.396 .S38 .000 
R2 = .230 with F=18S.001, significant at P<.OOI 
The model appears to be accurate for the sample of hospitals included, and should 
be generalizable to the greater population. 
The coefficient values define the relationship between the ORH and each variable 
(Table 38). The T -test shows that all variables are significant at a = .00 1, with the 
following exceptions: 
a) COTH Designated Minor Teaching hospitals significant at a<.OS (t=2.369) 
b) Network: Facilities within a Loose Horizontal Affiliation of Hospitals 
(t=.750) is not significant. 
In examining the ADC variables, for any facility that has an ADC less than or 
equal to 25, the ORH increases by 1.972 points. Similarly, a facility with an ADC of 
more than 500 increases its ORH by 3.396 points. 
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Region has an impact, with the South (+3.335), the West (2.658), and the 
Midwest (3.868) all having positive impacts on the dependent variable. Thus, facilities in 
the Northeast and the Island regions are more likely to have lower ORH scores than 
hospitals in other regions. 
Government owned facilities have a negative coefficient (-1.320), and for profit 
facilities are positive (1.427). The Non-profit variable is excluded from the equation to 
avoid the dummy trap. 
Being in an MSA with a large population negatively impacts the ORH (-2.261). 
The level of system integration variables differentially impact the percent of 
patients rating the hospital as a 9 or 10. Horizontally Integrated Multi-Hospital facilities 
have a negative impact (-3.625), while Strategically Integrated facilities with a high level 
of centralization have a positive impact (1.270). Facilities in a network, i.e., a loose 
horizontal affiliation with other hospitals, enjoy a slight advantage (.207), although the 
variable is not a significant predictor of ORH. 
Being a Major Teaching facility has a positive impact (1.243), while being a 
Minor Teaching facility adds only 0.494 to the ORH. Non-teaching hospitals represent 
the remainder of the facilities, representing that teaching facilities have an advantage in 
improving ORH. 
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Scores from 2009 (-2.534) and 2010 (-.962) are lower, implying that 2011 data is 
more likely to be higher. This is consistent with Table 27 that shows a higher mean score 
for ORH by year. 
The continuous variable Medicaid Days Percent has a negative value (-.180). 
This indicates that for each 1 percentage point increase in Medicaid Days, there will be a 
decline in the percentage of patient providing an ORH by .179 points. 
The Inpatient Cost Index coefficient of .042 appears low, but the Inpatient Cost 
Index is based on 100 as the norm. Thus a facility twice as costly as the norm will add 
8.4 percentage points to the percent of people rating the hospital as a 9 or 10. In this 
respect, the variable has a large impact on ORH. 
The All-Years OLS Regression Equation (Table 38) shows that the Inpatient Cost 
Index is a significant predictor ofORH, t =14.080 (a <.001). 
To test if the Inpatient Cost Index increasingly influences the ORH score over 
time, OLS Regression is run holding the variables constant from the main equation for 
each year separately. The time variables are removed from the equation since the OLS 
Regression is run on each year separately. Table 40 examines pertinent information in 
the Inpatient Cost Index over the three years. 
In Table 40, the Coefficient of the Cost Index decreases over the three years from 
.048 to .038, a 20.8% decline. As expected by its design, the mean score of the inpatient 
cost index remains fairly constant from year to year because of the nature of the 
calculation (Table 30), however the standard deviation increases from 2009 to 2011. In 
Table 32 correlation analysis reveals the correlation of the Inpatient Cost Index with the 
ORH increases from 2009 to 2011, with 2010 seeing a dip. 
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v. DISCUSSION 
Using Medicare cost report financial data as assembled by Cleverley and 
Associates, system definition from Major Accounts Exchange that provides services to 
the purchasing industry, CMS' HCAHPS survey, and Council on Teaching Hospitals 
(COTH) data for teaching status, this research explored the association between patient 
experience and inpatient costs for most US Short Term General Non Federal (STGNF) 
hospitals. Data from approximately 3,500 hospitals in each year from 2009 through 2011 
is analyzed, with a total of 10,683 data points. 
During the period 2009 through 2011, based on ANOYA, correlation and OLS 
regression analysis performed on hospital costs and hospital characteristics, a statistically 
significant relationship is found between inpatient costs and percent of patients rating a 
hospital as a 9 or 10. Including other independent variables, the regression model 
explains about 23 % of the variation in rating scores. 
The results provide empirical evidence that the P4P model implemented by CMS 
coincides with a change in focus for hospitals to include improving patient satisfaction. 
Accounting for other hospital characteristics, patient satisfaction is associated with higher 
cost of care during the period that coincides with the implementation of eMS' P4P 
initiative. 
In Table 30, the coefficient of the inpatient cost index decreases 20.80/0 over the 
three year period. This implies that hospitals may be improving their efficiency in 
creating levels of patient experience. Potentially, as health care executives learn more 
efficient ways to improve the patient experience, less resources are spent to create higher 
levels of patient satisfaction. 
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This research is the first research performed that links three years of H CAHPS 
data with eMS cost report information to understand the relationship between inpatient 
costs and overall hospital ratings. The years are significant in that they include the 
immediate years preceding the implementation of the P4P program, and the first year of 
the P4P program. 
The research shows an association between inpatient costs and overall hospital 
rating. Accounting for other hospital characteristic information, a predictive equation 
was able to account for about 230/0 of the variation in hospital ratings as measured on the 
HCAHPS survey. 
Comparison of Results with Previous Studies 
The study of patient satisfaction entered a new era with CMS making available 
HCAHPS data for all participating hospitals. Never before has a large a dataset, 
consistently administered across US hospitals, been available. 
Research has not found a significant relationship between costs and clinical 
outcomes. Four studies examined cost and HCAHPS. McCaughey et al. (2013) and 
Shoemaker (2012) examined costs and patient satisfaction, but focused on a specific 
segment of costs such as environmental services costs and satisfaction with cleanliness. 
Fenton et al. (2012), examined health plan satisfaction with hospital outcomes and costs. 
The work of Joynt et al. links CEO compensation to HCAHPS (Joynt, Le, Orav, & Jha, 
2013). To date, this doctoral dissertation is the only research that examines broad 
hospital costs and overall hospital rating across three years of data based on HCAHPS 
data. 
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This research indicates a positive relationship between higher costs and higher 
patient satisfaction using a consistent satisfaction survey and cost data that includes most 
US STGNF hospitals. 
Limitations 
This type of design is subject to multiple limitations. Study results may be 
affected by 1) measurement limitations of the indicators used; 2) the variations in quality 
of the collected data across hospitals, 3) representativeness of the hospital included in our 
data set, as well as 4) contemporaneous factors outside the program that may have 
affected hospital financial performance measures. 
A limitation in the research is the use of aggregated hospital data to understand 
the relationship of cost with satisfaction. An analysis of detailed patient data including 
comparing costs of care severity adjusted by severity of diagnosis with their specific 
patient satisfaction score could determine if high cost patients are more/less satisfied than 
low cost patients. In contrast, this analysis provides an overall institutional look, and its 
conclusions are at the institution level. 
Costs are based on Medicare cost reports, which are widely used by policy-
makers to understand hospital finances. The reports are not uniformly audited, and thus 
their accuracy and precision may be limited. Although this limitation may make costs 
less precise, authors who used similar approaches as Cleverley concluded this is unlikely 
to significantly bias the results (Jha A. K., Drav, Dobson, Book, & Epstein, 2009). 
The study examines data over a 3-year period and it is possible that hospital efforts to 
improve their performance may take longer. Tracking how hospital performance changes 
over time will be critically important. 
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Future Research 
Additional research could focus on the impact of the P4P program on the 
relationship between patient satisfaction and other financial variables, such as net 
income, fund balance, age of plant, and other financial variables. It should be detennined 
if increasing costs to improve patient satisfaction weakens the hospital's overall financial 
status, thus making hospitals more vulnerable to closure or merging with larger entities. 
The relationship of patient satisfaction and contributions to the hospital should 
also be considered as they represent the community's investment in the organization. If 
patient satisfaction goes down, will a decrease in contributions further weaken a 
hospital's financial perfonnance exasperating financial hardship? 
Further analysis on patient satisfaction and costs as leading/lagging indicator may 
indicate that costs lag improvements in patient satisfaction. 
Additional research can be conducted on other incentive programs. What is the 
impact of bundled payment programs on hospital satisfaction and costs? Do physician 
gainsharing programs help to lower cost and improve satisfaction? Does the coordination 
of care that will be necessary in Accountable Care Organizations improve patient 
satisfaction and lower costs? With the readily available HCAHPS data sets, researchers 
can address these issues. 
With the P4P program changing in 2015 to include a measure of the overall 
Medicare Spending Per Beneficiary (MSPB) (Centers for Medicare & Medicaid Services, 
2013), this may dampen the relationship between costs and satisfaction as it fonns a 
barrier to excessive spending in the community. Hospital administrators will need to 
detennine the inflection point where each additional dollar spent to improve patient 
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satisfaction has a negative impact on meeting the MSPB goal. Indeed, the inclusion of 
MSPB is a counterbalance to the incentive to increase inpatient costs to improve 
satisfaction. Further research can be conducted as the FY 2015 P4P program is 
implemented on clinical quality and outcomes to determine the association of the 
community cost indicator on patient satisfaction, clinical outcomes, and hospital costs. 
This factor may serve to accelerate the efficiency improvements found as hospitals will 
need to work smarter looking for greater efficiencies in their expenditure of resources to 
improve patient satisfaction. 
Other questions include examining the impact of the P4 P program on clinical 
quality and patient satisfaction. Is the program set up for hospitals to "be taught for the 
test?" As more measures get added into the program, will the effect on anyone quality 
measure be dampened? Does the eMS weighting of measures impact the focus of 
resource-starved hospitals? 
Lastly, the research should be continued with 2012 data and future data as 
available. Although 2012 data are available as of the time of this dissertation, 2012 
complete financial data are not; 2012 data are not part of this analysis. Does the trend 
toward higher overall mean patient satisfaction scores begin to drop as facilities that 
don't score well and don't make their P4P goals simply give up providing any resources 
to the effort? As hospital management teams learn what is effective in creating 
acceptable patient experience scores, do they decrease spending on programs that do not 
provide the value for their costs thus continuing to increase efficiency? As hospitals get 
passed over for rewards based on their TPS, does an institutional discouragement set in 
and set up a downward spiral of lower performance? 
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Recommendations and Conclusion 
Where a hospital is located, the payer mix, its system relationships, patient 
volumes and other characteristics change slowly over time, if at alL These characteristics 
impact the patient experience. However, increasing costs is one element that can be done 
fairly quickly, and if incentives exist to reward outcomes related to high costs, this could 
impact negatively our nation's goals of lowering the cost of care while increasing quality 
and access. 
The results of this study find a relationship between the percent of patients 
providing an overall hospital rating of 9 or 10 and inpatient hospital costs. Incentives to 
increase patient satisfaction may counterbalance the goals of decreasing costs, and with 
facilities that fail to meet those incentives, the financial implications may make it less 
likely that those facilities can survive, or, at best, survive as standalone community 
resources with local control. Data from the period 2009 through 2011 indicate that 
hospitals may be becoming more efficient in creating higher levels of patient satisfaction, 
which may distinguish better performing hospitals as they grapple with the additional 
measure of efficiency (MSPB) that will be included in the FY 2015 TPS calculations. 
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Table 9: System Description (US Lifeline, 2013) 
Level Description 
_ ................ ~~·····~_~·· ____ • ____ • __ -. __ ~a_ •• ___ ••••••••••• _._ •• __ ••• ....-___ •• _. __ ••• _._~ •• _._~._ ••••• __ ••••• ~~ •• ~.~ •••• ~._ ••••• __ •••• ..., __ • ___ •••• __ ••••••••••• _ •••• _ ••• __ •••••• ___ •• ___ ••••• _ •••• _ •• __ ••••• _._ ••• ___ •••• _ ••••• _ •••••••••• n ••• _ ....................... _ •• _ ••• _ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I Network A loose, horizontal affiliation of hospitals and other providers that may cooperate 
primarily to purchase together or negotiate managed care together, or they may 
share some services (such as ambulance service or laundry facilities), or they may 
jointly build a telemedicine network, cancer network, or rural clinic network, etc. 
They may JV to build a facility together, which each will own part of. However, a 
network is distinguished by the absence of common ownership or other asset 
encumbrance, so that membership is voluntary and can be initiated or tenninated 
with little or no legal involvement. The relationship types within System I 's will 
generally be "networked," "purchasing," or "affiliationlcollaborationljv." 
II Horizontal These systems are usually multihospital systems, sometimes national in scope. 
integration Often they own or manage primarily hospitals (like HCA), but sometimes they have 
one or more other categories of care (like HealthSouth). However, they do not have 
cradle-to-grave care. This category includes many government and state-owned 
hospital systems, and most investor owned systems. The relationship types will be 
predominantly "owned," "managed," or "leased." The term is used to differentiate 
this essentially horizontal structure from that of a vertically integrated delivery 
system, or "ION." A multi-hospital system may be either localized or 
geographically dispersed, and it may include some ancillary services, but is 
distinguished in that it does not attempt to be vertically integrated. 
IlIa Vertically A single-hospital ION. Although vertically integrated and by definition centralized, 
integrated single- it typically commands a small contracting base relative to other IONs. However, in 
hospital system some cases a System IlIA has dominant or exclusive market share in its territory, 
adding to its contracting value. 
III Vertically Commonly called an ION, or integrated delivery network. A vertically integrated 
integrated multi- health system has cradle-to-grave care (i.e., it has hospitals, nursing homes, clinics, 
hospital system diagnostic facilities, hospices, labs, etc. all in one system). It consists of owned, 
managed, leased, or sponsored hospitals and ancillary provider organizations that 
deliver, or organize the delivery of, a continuum of health care services, ranging 
from prenatal to hospice care, in a defined geographical area. An ION is vertically 
integrated or developing toward vertical integration, with the ideal of all system 
parts sharing information and resources optimally. An IDN may also be 
horizontally integrated if it involves more than one hospital, but is not necessarily 
so. This category includes most academic health systems, Catholic health systems, 
other church-sponsored health systems, and community health systems. The 
relationship types will be predominantly "owned," "managed," or "leased." 
IV Strategic These systems are also vertically integrated, like those in System III, but they have 
integration an exceptional degree of information systems integration, centralized administrative 
integration and control, and purchasing and distribution integration. This gives 
them greater control and understanding of what is going on at all levels in their 
purchasing and distribution functions, and so allows them to drive compliance for 
suppliers who contract with them. They may be a highly compliant member of a 
GPO or they may do a lot of self-contracting and self-distribution. This category is 
not size based; it is information based. These systems will generally be on the 
"Most Wired" and "Top 100 Integrated Systems" lists. The relationship types will 
be predominantly "owned," "managed," or "leased." 
63 
Appendix 2: Code Book 
Code Book Part 1 
Name Type Width 
Provider String 6 
Maxconf String 6 
HospitalName String 57 
City String 20 
State String 2 
County String 20 
MSAName String 42 
MSAPopPctGr Numeric 12 
MSAPopRank Numeric 12 
MSAPopTotal Numeric 12 
RegionName String 9 
Teaching String 18 
Tax Status Max String 10 
Control String 38 
FSI Numeric 17 
TotalMargin Numeric 17 
Netlncome Numeric 12 
NetPatientRevenue Numeric 12 
TotalOtherlncome Numeric 12 
DaysCashonHandAllSources Numeric 17 
DaysCashonHand Numeric 17 
CashampTemplnvests Numeric 12 
Invests Numeric 12 
TotalOperatingExpense Numeric 12 
TotalOtherExpense Numeric 12 
De preciati onExpense Numeric 12 
AvgAgeofPlant Numeric 17 
AccumulatedDepreciation Numeric 12 
De btFi nanci ng Numeric 17 
TotalAssets Numeric 12 
TotalFundBalance Numeric 12 
HospitalCostlndex ___ Numeric 16 
Decimal label Values 
o Medicare Provider Number None 
o Check with Max Match on Provider Number None 
o Hospital Name None 
o Hospital City None 
o Hospital State None 
o Hospital County None 
o MSA Name {O, Not in an MSA} ... 
9 MSA Population Percent Growth {.OOOOOOOOO, Not in an MSA} ... 
o MSA Population Rank {O, Not in an MSA} .. . 
o MSA Population Total {O, Not in An MSA} ... 
o Region of Country None 
o Teaching Status None 
o Tax Exempt Status (Max) None 
o Voluntary, Proprietary or Government None 
16 Financial Strength Index None 
16 Total Profit Margin None 
o Net Income None 
o Net Patient Revenue None 
o Total Other Income None 
2 Days Cash on Hand All Sources None 
2 Days Cash on Hand None 
o Cash and Temporary Investments None 
o Investments None 
o Total Operating Expenses None 
o Total Other Expenses None 
o Depreciation Expenses None 
2 Average Age of Plant None 
o Accumulated Depreciation None 
2 Debt Financing None 
o Total Assets None 
o Total Fund Balance None 
4 Hospital Cost Index None 
----- - -
Missing Columns Align 
None 6 Left 
None 6 Left 
None 36 Left 
None 15 Left 
None 3 Left 
None 16 Left 
None 38 Left 
0 12 Right 
0 12 Right 
None 12 Right 
None 9 Left 
19 Left 
0 14 Left 
38 Left 
0 17 Right 
0 17 Right 
0 12 Right 
0 12 Right 
0 12 Right 
0 17 Right 
0 17 Right 
0 12 Right 
0 12 Right 
0 12 Right 
0 12 Right 
0 12 Right 
0 17 Right 
0 12 Right 
0 17 Right 
0 12 Right 
0 12 Right 





































































Code Book Part 2 
Name Type Width Decimal Label 
MedicareCostperDi schargeC 
MlampWladj 
Numeric 17 4 Med icare Costs Per CMI and Wage Adj Discharge 
I npatientCostl ndex Numeric 17 4 Inpatient Cost Index 
MedicareCostperVisitRWam 
Numeric 17 4 Medicare Cost Per Visit 
pWladj 
OutpatientCostlndex Numeric 16 4 Outpatient Cost Index 
CostperEqu ivDischWladj Numeric 14 2 Cost Per Equivalent Discharge Wage Adjusted 
Hospital Beds Numeric 12 a Hospital Beds 
FTEs Numeric 12 2 FTEs 
CMI Numeric 17 6 Case Mix Index 
Disch Numeric 16 a Discharges 
Contributions Numeric 12 a Contributions 
Hospital Days Numeric 12 a Hospital Days 
MedicaidDays Numeric 17 3 Medicaid Days Percent 
MedicareDays Numeric 17 3 Med icare Days Percent 
Hospital Disch Numeric 12 a Hospital Discharges 
MedicaidDisch Numeric 6 1 Medicaid Discharges 
MedicareDischarges Numeric 6 1 Medicare Discharges 
Rec def Olto12 Numeric 12 a Defin itely Would Recommend Hospital 
Ovr rate 7or8 Olto12 Numeric 12 a Overall Rate is 7 or 8 
Ovr rate 90r10 Olto12 Numeric 12 a Overall Rate is 9 or 10 
Roomalwaysclean Olto12 Numeric 12 a Room Always Clean 
WageAdjustement Numeric 12 4 Wage Adjustment Factor 
IDN1 relationship String 28 a ION Relationship 1 
IDN1 type String 3 a ION Relationship Type 1 
IDN2 relationship String 28 a ION Relationship 2 
IDN2 type String 3 a ION Relationship Type 2 
IDN3 relat ionship String 28 a ION Relationship 3 
IDN3 type String 3 a ION Relationship Type 3 
IDN4 relationship String 28 a ION Relationship 4 
IDN4 type String 3 a ION Relationship Type 4 
IONS relationship Stri ng 11 a ION Relationship S 
IONS type String 1 a ION Relationship Type 5 
Owned Numeric 12 a Is Hospital Part of an Owned System? 
Leased Numeric 12 a Is Hospital Part of a Leased System? 



































{a, Not Owned By A System} ... None 
{a, Not Leased By A System} .. . None 












































































































Code Book Part 3 
Name Type Width Decimal Label 
Network Numeric 12 o Is Hospital In a Loose Network? 
Levell Numeric 12 o Network: A loose horizontal affiliation of hospitals 
Level2 Numeric 12 o Horizontal Integration : Multi-hospital systems 
Level3 Numeric 12 o An integrated delivery network with cradle to grave care 
Level3A Numeric 12 o A single hospital integrated delivery network 
Level4 Numeric 12 o Strategic integration with high level of centralization 
Year 2009 Numeric 12 0 2009 
Year2010 Numeric 12 0 2010 
Year2011 Numeric 12 0 2011 
Year Numeric 8 o Year 
Region code Numeric 1 o Region of Country 
Teaching Code Numeric 1 o Teaching Status 
Tax Status Code Numeric 1 o Tax Exempt Status (Max) 
Control code Numeric 1 o Voluntary, Proprietary or Government 
MedicareDischargePercent Numeric 8 2 Medicare Discharges as a Percent of All Discharges 
MedicaidDischargePercent Numeric 8 2 Medicaid Discharges as a Percent of All Discharges 
FTEsPerADC Numeric 8 2 FTEs per ADC 
filter $ Numeric 1 o Year2011 = 1 (FILTER) 
Region Island Numeric 8 2 Island Region 
Region Midwest Numeric 8 2 Midwest Region 
Region Northeast Numeric 8 2 Northeast Region 
Region South Numeric 8 2 South Region 
Region West Numeric 8 2 West Region 
Be d Cate go ry Numeric 8 2 Bed Category 
Values Missing 
{O, Not In a Loose Network} .. . None 
{O, Not In A Loose Affiliation} ... None 
{O, Not In a Horizontal System} .. . None 
{O, Not Vertically Integrated In A 
None 
Multi-Hospital System} ... 
{1, Vertical Integration in a Single 
None 
Hospital Network} ... 
{1, Strategically Integrated} ... None 
{1,2oo9} .. . None 
{1, 2010} ... None 
{1,2011} ... None 
{l,2oo9} .. . None 
{1, Island} ... None 
{1, Non-Teaching} .. . 3 
{1, For Profit} ... 3 
{1, All Governmental} .. . 4 
None 0 
None 0 
None .OD- .90 
{O, Not Selected} .. . None 
{l.OD, Island Region} ... None 
{l.OD, Midwest Region} .. . None 
{1.OD, Northeast Region} ... None 
{l.OD, South Region} .. . None 
{l.OD, West Region} ... None 

















































































Table 10: Descriptive Statistics of Variables in the Research Database 
N Range Min- Max- Mean Std. 
imum imum Statistic Std. Deviati 
Error on 
Overall Rate is 9 or 1 0 10683 73 27 100 67.35 .086 8.905 
Inpatient Cost Index 10658 455.71 .001 455.71 105.527 .269 27.853 
Medicaid Days Percent 10597 85.44 .004 85.45 17.402 .116 11.956 
ADC LE 25 10683 1 0 1 .3185 .00451 .46593 
ADC GT 500 10683 1 0 1 .0229 .00145 .14970 
COTH Designated Major 10683 1 0 1 .0727 ,00251 .25971 
Teaching 
COTH Designated Minor 10683 1 0 1 .1992 .00386 .39941 
Teaching 
Island Region 10683 1 0 1 .0001 ,00009 .00968 
Midwest Region 10683 1 0 1 .2741 .00432 .44607 
Northeast Region 10683 1 0 1 ,1515 .00347 .35851 
South Region 10683 1 0 1 .3900 .00472 .48776 
West Region 10683 1 0 1 .1844 ,00375 .38783 
MSA Large Population 10683 1 0 1 ,3038 ,00445 .45994 
Network: A loose horizontal 10683 1 0 1 ,08 .003 .277 
affiliation of hospitals 
Horizontal Integration: Multi- 10683 1 0 1 .22 ,004 .417 
hospital systems 
An integrated delivery network 10683 1 0 1 .40 .005 .489 
with cradle to grave care 
A single hospital integrated 10683 1 0 1 ,11 .003 .316 
del ivery network 
Strategic integration with high 10683 1 0 1 ,29 .004 .452 
level of centralization 
Government Owned 10683 1 0 1 .1451 .00341 .35221 
For Profit Hospital 10683 1 0 1 .2071 ,00392 .40522 
Non Profit Hospital 10683 1 0 1 .6458 .00463 .47829 
2009 10683 1 0 1 .33 .005 .471 
2010 10683 1 0 1 ,33 ,005 .471 
2011 10683 1 0 1 .34 .005 .472 




79.302 -.132 .024 
775.786 1.927 .024 
142.937 1.431 .024 
.217 .779 .024 
.022 6.375 .024 
.067 3.291 .024 
.160 1.507 ,024 
.000 103,359 .024 
.199 1.013 .024 
.129 1.945 .024 
.238 .451 .024 
.150 1.628 .024 
,212 .853 .024 
.077 3.009 .024 
.174 1.327 .024 
.239 .425 .024 
,100 2.448 .024 
.204 .947 ,024 
.124 2.016 .024 
,164 1.446 ,024 
,229 -.610 ,024 
.222 .713 ,024 
.222 .713 .024 






























Table 11: Mean Score for Overall Rate is 9 or 10, by Facility in an MSA by MSA Size 
95% Confidence 
Std. Std. Interval for Mean Mini-
N Mean 
Deviation Error Lower Upper mum 
Bound Bound 
Not in MSA 4053 68.02 8.436 .133 67.76 68.28 33 
In MSA, Pop < 250,000 815 69.08 8.303 .291 68.51 69.66 37 
In MSA, Pop Between 250,000 and 
766 69.23 7.183 .260 68.72 69.74 47 
499,999 
In MSA, Pop Between 500,000 and 
776 68.56 9.221 .331 67.91 69.21 27 
999,999 
In MSA, Pop Between 1,000,000 
1027 69.20 8.630 .269 68.67 69.72 42 
and 1,999,999 
In MSA, Pop >= 2,000,000 3246 64.78 9.416 .165 64.45 65.10 27 
Total 10683 67.35 8.905 .086 67.19 67.52 27 
Fixed 





















Table 12: ANOV A for Population of MSA of Facility by Overall Rate is 9 or 10 
Sum of df Mean F Sig. 
Squares Square 
Between Groups 33140.061 5 6628.012 86.941 .000 
Within Groups 813968.201 10677 76.236 
Total 847108.261 10682 
-....J 
o 
Table 13: Mean Score of Overall Rating 9 or 10 by MSA Population Category 
MSA Pop Category Year Mean N Std. Deviation 
2009 66.72 1337 8.357 
2010 68.00 1350 8.372 
Not in MSA 
2011 69.31 1366 8.387 
Total 68.02 4053 8.436 
2009 67.66 273 8.148 
2010 69.29 273 8.030 
In MSA, Pop < 250,000 
2011 70.32 269 8.539 
Total 69.08 815 8.303 
2009 67.83 255 7.149 
In MSA, Pop Between 250,000 and 2010 69.30 254 
7.094 
499,999 2011 70.55 257 7.073 
Total 69.23 766 7.183 
2009 67.21 260 9.090 
In MSA, Pop Between 500,000 and 2010 68.68 257 9.040 
999,999 2011 69.80 259 9.381 
Total 68.56 776 9.221 
2009 67.81 343 8.921 
In MSA, Pop Between 1,000,000 2010 69.45 340 8.132 
and 1,999,999 2011 70.33 344 8.650 
Total 69.20 1027 8.630 
2009 63.12 1081 9.605 
2010 64.88 1075 9.071 
In MSA, Pop >= 2,000,000 
2011 66.32 1090 9.295 
Total 64.78 3246 9.416 
2009 65.92 3549 8.968 
2010 67.44 3549 8.684 
Total 
2011 68.70 3585 8.844 
Total 67.35 10683 8.905 -...) 
....... 
Table 14: Mean Score of Overall Rate is 9 or 
10 by Hospital Ownership 
Hospital Year Mean N 
Std. 
Ownership Deviation 
2009 64.57 529 8.623 
2010 65.86 526 8.296 
Governmental 
2011 67.12 495 8.349 
Total 65.82 1550 8.484 
2009 65.12 717 10.795 
2010 66.47 716 10.226 
For Profit 
2011 68.63 779 10.874 
Total 66.79 2212 10.737 
2009 66.47 2302 8.352 
2010 68.09 2306 8.166 
Non Profit 
2011 69.04 2291 8.107 
Total 67.86 6899 8.276 
2009 65.91 3548 8.969 
2010 67.44 3548 8.685 
Total 
2011 68.68 3565 8.839 
Total 67.35 10661 8.903 
-.J 
N 
Table 15: ANOV A Table for Overall Rate is 9 or 10 and Hospital 
Ownership 
Sum of 
df Mean Squares Square F Sig. 
(Combined) 6120.010 2 3060.005 38.880 .000 
Between Linearity 
6116.170 1 6116.170 77.712 ,000 
Groups 
Deviation 
3,839 1 3.839 .049 ,825 
from Linearity 
Within Groups 838821.878 10658 78.703 
Total 844941.888 10660 I 
-.l 
IN 
Table 16: Mean Score for Overall Rating by System Affiliation by Year 
N 
Std. 
System Affiliation Mean 
Deviation 
2009 66.23 299 8.284 
Network: In a loose '2010 68.52 303 8.222 
affiliation 2011 69.46 291 7.772 
Total 68.06 893 8.203 
2009 63.09 809 8.072 
In a Horizontal 11""2010 64.46 806 7.837 
System "-2011 65.28 774 7.964 
Total 64.26 2,389 8.006 
"'-2009 66.26 1,433 8.348 
Vertically Integrated '2010 67.75 1,425 8.188 
in a Multi-Hospital 
"'2011 68.71 1,374 7.881 System 
Total 67.56 4,232 8.205 
"'-2009 64.61 405 8.642 
Vertical Integration in 11"'2010 66.07 406 8.499 
a Single Hospital 
'2011 67.09 394 8.587 Network 
Total 65.91 1,205 8.629 
2009 67.31 1,031 8.046 
Strategically "-2010 69.09 1,034 7.794 
Integrated "-2011 70.09 990 7.668 
Total 68.81 3,055 7.921 
2009 65.92 3,549 8.968 
'2010 67.44 3,549 8.684 
Total 
"'"2011 68.70 3,585 8.844 
Total 67.35 10,683 8.905 
-...l 
~ 
Table 17: ANOVA Summary, including F Test and Significance for Between Groups for System 
Affiliation by Overall Rate is 9 or 10, All Years 
Category 
N (in Mean in Mean Out of 
F Significance 
System) System System 
In a Loose Affiliation 893 68.06 67.29 6.129 .013 ! 
In a Horizontal System 2389 64.26 68.24 384.157 .000 
Vertically Integrated In A Multi-
4232 67.56 67.22 294.280 .054 
Hospital System 
Vertical Integration in a Single 
1205 65.91 67.54 35.623 .000 
Hospital Network 
_ §_trategically Integrated 3055 68.81 66.77 115.983 .000 
-J 
Vl 
Table 18: Descriptive Statistics for Region, All Years. 
95% Confidence 
Between-Std. Std. Interval for Mean Mini- Maxi-
N Mean Component Deviation Error Lower Upper mum mum Variance 
Bound Bound 
Island 1 53.00 53 53 
Midwest 2928 69.79 8.495 .157 69.48 70.10 27 95 
Northeast 1618 63.98 9.103 .226 63.54 64.43 32 94 
South 4166 67.54 8.381 .130 67.28 67.79 27 96 
West 1970 66.12 9.298 .209 65.71 66.54 31 100 
Total 10683 67.35 8.905 .086 67.19 67.52 27 100 
Fixed 




1.203 64.01 70.69 5.070 






Between Groups 39074.219 4 9768.555 129.089 .000 
Within Groups 808034.042 10678 75.673 
Total 847108.261 10682 
-..) 
0'\ 
Table 20: Overall Rating Mean Score by Region 
Region of Country Year Mean N Std. Deviation 
2011 53.00 1 
Island 
Total 53.00 1 
2009 68.16 946 8.557 
2010 69.90 968 8.316 
Midwest 
2011 71.20 1014 8.348 
Total 69.79 2928 8.495 
2009 63.04 540 9.031 
2010 63.99 535 8.962 
Northeast 
2011 64.91 543 9.232 
Total 63.98 1618 9.103 
2009 66.23 1410 8.512 
2010 67.59 1394 8.070 
South 
2011 68.83 1362 8.359 
Total 67.54 4166 8.381 
2009 64.37 653 9.532 
2010 66.26 652 9.099 
West 
2011 67.72 665 8.967 
Total 66.12 1970 9.298 
2009 65.92 3549 8.968 
2010 67.44 3549 8.684 
Total 
2011 68.70 3585 8.844 
Total 67.35 10683 8.905 
........:t 
-.l 
Table 21: Summary Counts of Reported Teaching Status by ADC Category and Year 
Year 
2009 2010 
ADC Categories COTH Teaching Status COTH Teaching Status 
Non Minor Major Total Non Minor Major Total 
Teach Teaching Teaching Teach- Teaching Teaching 
-ing (IRS GT 0 (IRS GT ing (IRS GT 0 (IRB GT 
and LE .25) 0.25) and LE 0.25) 
.25) 
ADC LE 25 1,037 18 5 1,060 1,097 16 5 1,118 
ADC GT 25 & LE 50 472 36 5 513 452 40 3 495 
ADC GT 50 & LE 100 520 118 14 652 489 116 18 623 
ADC GT 100 & LE 200 377 237 48 662 368 249 47 664 
ADC GT 200 & LE 300 136 159 54 349 123 163 54 340 
ADC GT 300 & LE 400 27 71 54 152 28 71 50 149 
ADC GT 400 & LE 500 9 34 34 77 10 29 36 75 
ADC GT 500 4 31 49 84 4 31 50 85 














COTH Teaching Status 
Minor Major 
Teaching Teaching 
(IRS GT 0 (IRB GT 























Table 22: Teaching Status by ADC Category by Year (Percent) 
2009 
COTH Teaching Status 
Non Minor Major Total Non 
Teach- Teaching Teaching Teach-
ing (IRS GT 0 (IRS GT ing 
and LE 0.25) 
.25) 
ADC LE 25 40.2% 2.6% 1.90/0 29.9% 42.7% 
ADC GT 25 & LE 50 18.3% 5.1 % 1.90/0 14.5% 17.60/0 
ADC GT 50 & LE 100 20.1 % 16.80/0 5.30/0 18.40/0 19.00/0 
ADC GT 100 & LE 200 14.6% 33.7% 18.3% 18.70/0 14.3% 
ADC GT 200 & LE 300 5.3% 22.6% 20.50/0 9.80/0 4.8% 
ADC GT 300 & LE 400 1.0% 10.10/0 20.50/0 4.3% 1.10/0 
ADC GT 400 & LE 500 0.3% 4.8% 12.90/0 2.2% 0.40/0 
ADC GT 500 0.2% 4.40/0 18.60/0 2.4% 0.2% 
100.0% 100.00/0 1 00.00/0 100.00/0 1 00.0% 
Total 
2,582 704 263 3,549 2,571 
Year 
2010 
COTH Teaching Status 
Minor Major Total Non 
Teaching Teaching Teach-
(IRS GT 0 (IRS GT ing 
and LE 0.25) 
.25) 
2.2% 1.9% 31.5% 45.5% 
5.6% 1.1% 13.9% 16.4% 
16.2% 6.8% 17.6% 18.7% 
34.80/0 17.90/0 18.7% 13.3% 
22.8% 20.50/0 9.60/0 4.7%) 
9.9% 19.00/0 4.20/0 0.9% 
4.1% 13.70/0 2.1 % 0.3% 
4.3% 19.0% 2.4% 0.1 % 
100.0% 1 00.0% 1 00.0% 1 00.0% 
715 263 3,549 2,625 
2011 
COTH Teaching Status 
Minor Major 
Teaching Teaching 
(IRS GT 0 (IRB GT 

























Table 23: Descriptive Statistics for ADC Categories by Overall Rate is 9 or 10, All Years 
95% Confidence 
N Mean Std. Std. 
Interval for Mean 
Minimum Maximum Deviation Error Lower Upper 
Bound Bound 
ADC LE 25 3403 70.80 9.525 .163 70.48 71.12 27 100 
ADC GT 25 & LE 50 1485 66.31 8.311 .216 65.89 66.73 35 94 
ADC GT 50 & LE 100 1898 65.09 8.401 .193 64.71 65.46 32 96 
ADC GT 100 & LE 200 1978 64.88 8.052 .181 64.52 65.23 27 86 
ADC GT 200 & LE 300 1012 66.27 8.067 .254 65.77 66.77 35 85 
ADC GT 300 & LE 400 439 66.99 7.167 .342 66.31 67.66 33 85 
ADC GT 400 & LE 500 223 66.88 6.263 .419 66.06 67.71 47 81 
ADC GT 500 245 68.96 6.733 .430 68.12 69.81 48 83 
Total 10683 67.35 8.905 .086 67.19 67.52 27 100 
Fixed Effects 8.555 .083 67.19 67.52 
Model 
Random Effects 1.233 64.44 70.27 
Table 24: ANOVA for ADC Categories by Overall Rate is 9 or 10. All Years. 
Sum of Squares df Mean Square F Sig. 
Between Groups 65860.495 7 9408.642 128.560 .000 
Within Groups 781247,766 10675 73.185 

















































400 & LE 
500 
ADCGT 
· 00 & LE 
400 
ADCGT 
200 & LE 
300 
DC OT 50 
& LE 100 
DC OT 25 
& LE 50 
ADC LE 25 
81 
Table 25: Descriptive Statistics by Teaching Status by Overall Rate is 9 or 10 
95% Confidence 
Std. Std. Interval for Mean 
N Mean 
Deviation Error Lower Upper 
Bound Bound 
Non -Teaching 7778 67.95 9.082 .103 67.74 68.15 
Minor Teaching (IRB GT 0 & LE .25) 2128 66.28 7.743 .168 65.95 66.61 
Major Teaching (IRB GT 0.25) 777 64.38 9.221 .331 63.73 65.03 
Total 10683 67.35 8.905 .086 67.19 67.52 
Model 
Fixed Effects 8.842 .086 67.19 67.52 
Random Effects 1.231 62.06 72.65 
Table 26: ANOVA for Teaching Status by Overall Rate is 9 or 10 
Sum of Squares df Mean Square F 
Between Groups 12059.299 2 6029.649 77.117 
Within Groups 835048.963 10680 78.188 















Table 27: Descriptive Statistics by Year by Overall Rate is 9 or 10 
95% Confidence Interval 
Std. Std. for Mean 
N Mean 
Deviation Error Lower 
Upper Bound 
Bound 
2009 3549 65.92 8.968 .151 65.62 66.21 
2010 3549 67.44 8.684 .146 67.15 67.72 
2011 3585 68.70 8.844 .148 68.41 68.99 
Total 10683 67.35 8.905 .086 67.19 67.52 
Fixed Effects 8.833 .085 67.19 67.52 
Model Random .804 63.89 70.82 
Effects 
Table 28: ANOVA for Year by Overall Rate is 9 or 10 
Sum of 
df Mean Square 
Squares 
Between Groups 13822.748 2 6911.374 
Within Groups 833285.513 10680 78.023 














Table 29: Percentile Distribution Overall Rating of Hospital 9 or 10. 
Year 
II" ,.. 
All Years 2009 2010 2011 
Minimum 27 27 32 33 
Percentile 05 53 51 53 55 




~ ____ ~~ ___ r_ 
r----------~ 
Median 67 66 68 69 
.--------.-.---.~~~---.-----~~--------- ------~~ -------------.---~--------------- ~,------------~ 
Percentile 75 73 71 73 74 
Percentile 95 82 80 81 84 
Percentile 99 89 89 89 90 
-~-~-~------- - ----~~- -~------~ _~ ___ ~~r_ 
Maximum 100 96 96 100 
Mean 67 66 67 69 
Range 73 69 64 67 
Change 2011- 2009 
Change Percent 















Table 30: Means Table for Inpatient Cost Index by Year 
95% Confidence Interval 
Std. for Mean 
N Mean Std. Error Deviation Lower Upper 
Bound Bound 
2009 3540 104.373601 26.3604891 .4430491 103.504944 105.242259 
2010 3544 105.694122 26.7470219 .4492919 104.813225 106.575019 
2011 3574 106.502718 30.2314054 .5056862 105.511255 107.494180 
Total 10658 105.526668 27.8529301 .2697945 104.997821 106.055516 
Fixed 
27.8417083 .2696858 104.998034 106.055303 Effects 
Model 
Random 
Effects .6206502 102.856226 108.197111 
Table 31: ANOV A Analysis for Inpatient Cost Index by Year 
Sum of Squares df Mean Square F 
Between Grou ps 8210.883 2 4105.442 5.296 
Within Groups 8259337.479 10655 775.161 





















Table 32: Correlation Statistics of Overall Rate 9 or 10 with Inpatient Cost Index by Year 
2009 2010 2011 
Overall Overall 
Overall Rate Inpatient Cost Rate is 9 or Inpatient Rate is 9 or Inpatient 
is 9 or 10 Index 10 Cost Index 10 Cost Index 
Pearson 
1 .185 ** 1 ** 1 ** 
Correlation 
.177 .197 
Sig. (2-tailed) .000 .000 .000 
Overall Rate Sum of Squares 
is 9 or 10 and Cross- 285378.479 154850.111 267572.409 146110.794 280334.625 188016.680 
products 
Covariance 80.434 43.755 75.415 41.239 78.218 52.622 
N 3549 3540 3549 3544 3585 3574 
Pearson 
.185 ** 1 ** 1 ** 1 
Correlation 
.177 .197 
Sig. (2-tailed) .000 .000 .000 
Inpatient Sum of Squares 
Cost Index and Cross- 154850.111 2459163.995 146110.794 2534673.463 188016.680 3265500.021 
products 
Covariance 43.755 694.875 41.239 715.403 52.622 913.938 
N 3540 3540 3544 3544 3574 3574 
**. Correlation is significant at the 0.01 level (2-tailed). 
All Years 
Overall 
Rate is 9 or Inpatient 

















Table 33: Selected Variables by Category, Counts and Percent by Year 
2009 
Count Percent 
Non Teaching 2,582 72.8% 
COTH Teaching Status Minor Teaching (IRB GT 0 and LE .25) 704 19.8% 
Major Teaching (IRB GT 0.25) 263 7.4% 
Network: A loose horizontal affiliation of hospitals 299 8.4% 
Level of System Integration. 
Horizontal Integration: Multi-hospital systems 22.8% Note that totals do not sum 809 
because hospitals may be Vertically Integrated in a Multi-Hospital System 1,433 40.4% 
in more than one type of Vertical Integration in a Single Hospital Network 405 11.4% 
network. 
Strategically Integrated with high level of centralization 1,031 29.1% 
Notin MSA 1,337 37.7% 
In MSA Pop < 250,000 273 7.7% 
In MSA Pop Between 250,000 and 499,999 255 7.2% 
MSA Pop Category 
In MSA Pop Between 500,000 and 999,999 260 7.3% 
In MSA Pop Between 1,000,000 and 1,999,999 343 9.7% 
In MSA Pop >= 2,000,000 1,081 30.5% 
ADC LE25 1,060 29.9% 
ADC GT 25 & LE 50 513 14.5% 
ADC GT 50 & LE 100 652 18.4% 
ADC GT 100 & LE 200 662 18.7% 
ADC Categories 
ADC GT 200 & LE 300 349 9.8% 
ADC GT 300 & LE 400 152 4.3% 
ADC GT 400 & LE 500 77 2.2% 
ADC GT500 84 2.4% 
Island - 0.0% 
Midwest 946 26.7% 
Region of Country Northeast 540 15.2% 
South 1,410 39.7% 
West 653 18.4% 
Governmental 529 14.9% 
Ownership For Profit 717 20.2% 

































































2,291 64.3% 00 
00 
Table 34: Correlation Analysis Selected Variables 
Overall Rate Hospital 
is90r10 Cost 
Index 
Pearson Correlation 1 .115** 
Overall Rate is 9 or 1 0 Sig. (2-tailed) .000 
N 10683 10366 
Pearson Correlation .115** 1 
Hospital Cost Index Sig. (2-tailed) .000 
N 10366 10366 
Pearson Correlation -.083** -.069** 
Average Daily Census Sig. (2-tailed) .000 .000 
N 10683 10366 
Pearson Correlation -.311 ** .048"* 
Medicaid Days Percent Sig. (2-tailed) .000 .000 
N 10597 10297 
Pearson Correlation .033** -.063** 
Medicare Days Percent Sig. (2-tailed) .001 .000 
N 10682 10366 










































Governme For Profit Inpatient 
Medicaid loose 
Integ ration: integration with 
Rate is 9 Days horizontal 
or 10 
nt Owned Hospital Cost Index 
Percent affiliation of 
Multi-hospital high level of 
hospitals 
systems centraiiz-ation 
Pearson Overall Kate is 9 or 10 1,000 -.065 -.054 .182 -.312 028 -,187 .107 
Correlation Government Owned -.065 1.000 -.208 .069 .156 -.035 -,056 -143 
For Profit Hospital -054 -.208 1.000 -.114 .019 -.109 .580 -.250 
Inpatient Cost Index ,182 069 -.114 1.000 -005 068 -.081 -.022 
Medicaid Days Percent -,312 156 .019 -.005 1.000 -.060 .100 -.067 
Network: A loose horizontal affiliation of hospitals 028 -035 -.109 .068 -.060 1.000 -.075 .049 
Horizontal Integration: Multi-hospital systems -187 -.056 ,580 -.081 100 -.075 1.000 -.278 
Strategic integration with high level of centralization .107 -.143 -,250 -.022 -.067 .049 -.278 1.000 
2009 -.114 007 -.007 -029 -.019 001 .006 007 
2010 .011 .006 -.007 .008 .024 .004 .005 .008 
Midwest Region 176 -.088 -.170 105 -.138 .024 -.178 .110 
South Region .015 175 .228 -.073 000 -.113 .186 -.145 
West Region -.074 -013 047 014 160 018 .031 .081 
MSA Large Population -.202 -093 .000 -118 .164 .031 -.050 .141 
COTH Designated Major Teaching -.092 118 -.110 092 .311 .032 -.036 .036 
COTH Designated Minor Teaching -.056 -.086 -.084 -.137 095 067 -.079 .119 
ADC LE 25 ,255 049 -002 221 -.311 -.023 -.037 -.056 
ADC GT 500 .030 003 -.068 .037 113 .083 -.060 .077 
Sig. (1-tailed) Overall Rate is 9 or 10 .000 000 000 000 002 000 000 
Government Owned 000 .000 000 .000 .000 .000 .000 
For Profit Hospital 000 000 000 .026 .000 0.000 .000 
Inpatient Cost Index 000 000 000 306 000 000 .010 
Medicaid Days Percent .000 .000 .026 .306 000 000 000 
Network: A loose horizontal affiliation of hospitals 002 000 .000 .000 .000 .000 .000 
Horizontal Integration: Multi-hospital systems 000 000 0000 .000 000 000 .000 
Strategic integration with high level of centralization .000 000 ,000 010 000 000 .000 
2009 .000 .226 ,238 001 024 442 .274 .223 
2010 .132 .285 ,251 .219 .007 331 .295 .200 
Midwest Region 000 000 000 000 000 006 .000 .000 
South Region 057 000 ,000 .000 489 000 000 000 
West Region 000 087 000 .073 000 031 .001 000 
MSA Large Population .000 .000 .487 .000 .000 001 .000 .000 
COTH DeSignated Major Teaching .000 .000 .000 .000 .000 .001 .000 .000 
COTH Designated Minor Teaching 000 000 .000 .000 .000 .000 .000 .000 
ADC LE 25 000 000 408 .000 000 008 000 000 




-.114 011 176 015 
.007 006 -.088 175 
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-.029 008 105 -073 
-.019 .024 -.138 000 
001 004 024 -.113 
.006 .005 -.178 .186 
.007 .008 .110 -.145 
1.000 -.499 -.012 011 
-.499 1.000 -003 005 
-012 -003 1.000 -.494 
.011 .005 -.494 1.000 
-002 -001 -.291 -.378 
.001 -.001 -.094 -.192 
.003 .004 -001 -112 
-.002 .003 .029 -.087 
-.028 -003 143 005 
.003 .005 -.035 .036 
000 132 000 057 
.226 .285 .000 .000 
.238 .251 .000 .000 
001 219 000 000 
024 007 000 489 
.442 .331 .006 .000 
274 .295 .000 000 
223 200 000 000 
0.000 115 126 
0.000 .386 .295 
115 .386 0.000 
.126 .295 0.000 
.436 .454 000 0.000 
.444 .461 000 000 
387 .359 .449 000 
.413 .368 ,001 .000 
002 381 ,000 305 
369 320 000 000 
MSA 
West Large Major Minor 
Region Populatio Teach.ing Teach·ing 
n 
-.074 -.202 -.092 -056 
-.013 -.093 .118 -.086 
.047 000 -,110 -,084 
.014 -.118 .092 -.137 
160 .164 311 095 
018 031 032 067 
.031 -.050 -,036 -.079 
.081 .141 .036 119 
-002 001 003 -002 
-001 -.001 004 003 
-.291 -094 - 001 ,029 
-.378 -,192 -.112 -087 
1.000 ,174 -,061 026 
.174 1.000 ,229 155 
-.061 229 1.000 -,140 
026 .155 -.140 1.000 
- 050 -.340 -.178 -.309 
-.056 .086 ,306 063 
000 000 000 000 
.087 .000 .000 .000 
.000 ,487 000 .000 
073 000 000 000 
000 000 000 000 
.031 .001 .001 000 
001 ,000 ,000 .000 
000 000 000 000 
436 444 387 ,413 
454 461 359 368 
.000 .000 449 001 
0.000 .000 .000 .000 
.000 000 003 
000 000 000 
.000 .000 000 
.003 .000 .000 
.000 .000 000 .000 
000 000 000 000 














































































Table 36: OLS Regression Model Summary All Years 
Model R R Adjusted R Std. Error of the Chan~ e Statistics Durbin-
Square Square Estimate R Square F Change df1 df2 Sig. F Watson 
Change Change 
1 .479a .230 .228 7.732 .230 185.001 17 10556 .000 .866 
a. Predictors: (Constant), Inpatient Cost Index, Medicaid Days Percent, 2010, South Region, ADC GT 500, Network: A loose horizontal 
affiliation of hospitals, Strategic integration with high level of centralization, COTH Designated Minor Teaching, Government Owned, MSA 
Large Population, Horizontal Integration: Multi-hospital systems, West Region, 2009, ADC LE 25, COTH Designated Major Teaching, For 
Profit Hospital, Midwest Region 
b. Dependent Variable: Overall Rate is 9 or 10 
Table 37: ANOV A for OLS Regression Model All Years 
Model Sum of Squares df Mean Square F Sig. 
Regression 188030.240 17 11060.602 185.001 .000b 
1 Residual 631107.116 10556 59.787 
Total 819137.355 10573 
a. Dependent Variable: Overall Rate is 9 or 10 
b. Predictors: (Constant), Inpatient Cost Index, Medicaid Days Percent, 2010, South Region, ADC GT 500, Network: A loose horizontal 
affiliation of hospitals, Strategic integration with high level of centralization, COTH Designated Minor Teaching, Government Owned, MSA 
Large Population, Horizontal Integration: Multi-hospital systems, West Region, 2009, ADC LE 25, COTH Designated Major Teaching, For 
Profit Hospital, Midwest Region 
\0 
N 
Table 38: Coefficients OLS Regression Model for All Years 
Model Unstandardized Sta nd a rd ized t Sig. 
Coefficients Coefficients 
B Std. Beta 
Error 
(Constant) 64.434 .415 155.142 .000 
Government Owned -1.320 .236 -.053 -5.585 .000 
F or Profit Hospital 1.427 .248 .065 5.753 .000 
Inpatient Cost Index .042 .003 .127 14.080 .000 
Medicaid Days Percent -.180 .007 -.244 -24.882 .000 
Network: A loose horizontal .207 .277 .007 .750 .453 
affiliation of hospitals 
Horizontal Integration: Multi- -3.625 .227 -.172 -15.963 .000 
hospital systems 
Strategic integration with high 1.270 .182 .065 6.973 .000 
level of centralization 
2009 -2.534 .184 -.136 -13.736 .000 
2010 -.962 .184 -.052 -5.223 .000 
Midwest Region 3.868 .252 .196 15.348 .000 
South Region 3.335 .252 .185 13.207 .000 
West Region 2.658 .278 .117 9.558 .000 
MSA Large Population -2.261 .187 -.118 -12.106 .000 
COTH Designated Major 1.243 .351 .037 3.545 .000 
Teaching 
COTH Designated Minor .494 .209 .022 2.369 .018 
Teaching 
ADC LE 25 1.972 .192 .104 10.263 .000 
ADC GT 500 3.396 .538 .058 6.317 .000 
a. Dependent Variable: Overall Rate is 9 or 10 
95.0% Confidence 
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Figure 3: Scatterplot Actual vs. Standardized Predicted Value for OLS Regression Model All Years 
Dependent Variable: Overall Rate is 9 or 10 
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Figure 4: Scatterplot OLS Regression Standardized Residual vs. Predicted Value 
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Dependent Variable: C'verall Rate is 9 or 10 
~"I 
Mean = -7.83E-1 6 
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Table 40: Overall Rate is 9 or 10 and Inpatient Cost Index. Selected Statistics and Relevant OLS 
Regression Model Information. Results for All Years, and separately for 2009, 2010, and 2011. 
ALL Years 2009 2010 2011 
Change 2011 - 2099 
Change Percent 
Overall Rate is 9 or 
Mean 67.25 65.83 67.38 68.52 2.69 4.1% 
10 
Std Deviation 8.802 8.876 8.616 8.706 -0.17 -1.9% 
Descri ptive N 10,574 3,521 3,522 3,531 10 0.3% 
Statistics Mean 105.280 104.164 105.566 106.108 1.944 1.9% 
Inpatient Cost 
Std Deviation 26.788 25.498 26.109 28.620 3.121 12.2% 
Index 
10,574 0.3% N 3,521 3,522 3,531 10 
Overall Rate with Pearson Correlation 0.182 0.176 0.17 0.191 0.015 8.5% 
Pearson 
Inpatient Cost Sig (1 tailed) 0.000 0.000 0.000 0.000 
Correlation 
Index N 10,574 10 0.3% 3,521 3,522 3,531 
R 0.479 0.467 0.464 0.472 0.005 1.1% 
R2 0.23 0.218 0.215 0.223 0.005 2.3%i 
Overall OLS Regression Model 
AdjR2 0.228 0.215 0.212 0.22 0.005 2.3% 
Std. Error of Esti mate 7.732 7.865 7.648 7.690 -0.175 -2.2% 
Summary 
Durbi n Watson 0.87 1.724 1.733 1.707 -0.017 -1.0% 
F 185.001 65.248 64.173 67.328 2.08 3.2% 
Sig 0.000 0.000 0.000 0.000 
B 64.434 62.055 63.349 64.244 2.189 3.5% 
Std Error 0.415 0.714 0.703 0.667 -0.047 -6.6% 
t 155.142 86.871 90.086 96.313 9.442 10.9% 
Constant Sig 0 0.000 0.000 0.000 
95% LCL 63.62 60.655 61.97 62.936 2.281 3.8% 
95% UCL 65.248 63.456 64.728 65.552 2.096 3.3% 
Range of CL 1.628 2.801 2.758 2.616 -0.185 -6.6% 
Coefficients B 0.042 0.048 0.040 0.038 -0.01 -20.8% 
Std Error 0.003 0.005 0.005 0.005 0 0.0% 
Std Coefficinet 0.127 0.139 0.122 0.125 -0.014 -10.1% 
Inpatient Cost t 14.08 8.934 7.675 7.897 -1.037 -11.6% 
Index Sig 0.000 0.000 0.000 0.000 
95% LCL 0.036 0.038 0.030 0.029 -0.009 -23.7% 
95% UCL 0.047 0.059 0.050 0.048 -0.011 -18.6% 
Range of CL 0.011 0.021 0.020 0.019 -0.002 -9.5% 
\0 
\0 
Table 41: Residuals Statisticsa OLS Regression Model All Years 
Minimum Maximum Mean Std. Deviation 
Predicted Value 49.04 85.49 67.25 4.217 
Std. Predicted Value -4.319 4.325 .000 1.000 
Standard Error of Predicted .217 .860 .311 .073 
Value 
Adjusted Predicted Value 49.03 85.47 67.25 4.217 
Residual -44.755 33.956 .000 7.726 
Std. Residual -5.788 4.391 .000 .999 
Stud. Residual -5.797 4.405 .000 1.000 
Deleted Residual -44.889 34.171 .000 7.740 
Stud. Deleted Residual -5.806 4.409 .000 1.000 
Mahal. Distance 7.290 129.873 16.998 9.897 
Cook's Distance .000 .007 .000 .000 
Centered Leverage Value .001 .012 .002 .001 




















Table 42: Overall Rate is 9 or 10 Case Processing Summary 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Overall Rate is 9 or 10 10683 100.00/0 0 0.00/0 10683 100.00/0 
Table 44: Overall Rate is 9 or 10 Descriptive Statistics 
Statistic Std. Error 
Table 43: Overall Rate is 9 or 10 Test for 
Mean 67.35 .086 
95% Confidence Interval for Lower Bound 67.19 
Normality 
Mean Upper Bound 67.52 Kolmogorov-Smirnova 
5% Trimmed Mean 67.41 Statistic df Sig. 
Median 67.00 
Overall Rate is 9 or 10 .042 10683 .000 
Variance 79.302 
a. Lilliefors Significance Correction 




Interquartile Range 11 
Skewness -.132 .024 
Kurtosis .729 .047 
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Table 45: Inpatient Cost Index Case Processing Summary 
Valid 
N Percent 
Inpatient Cost Index 10658 99.8% 
Table 47: Inpatient Cost Index Descriptive Statistics 
Statistic Std. Error 
Mean 105.526668 .2697945 
95% Confidence Interval for Lower Bound 104.997821 
Mean Upper Bound 106.055516 
5% Trimmed Mean 103.923889 
Median 101.437894 
Variance 775.786 




Interquartile Range 26.4271 
Skewness 1.927 .024 




Percent N Percent 
25 0.2% 10683 100.0% 
Table 46: Inpatient Cost Index Test for 
Normality 
Kolmogorov-Smirnova 
Statistic df Sig. 
Inpatient Cost Index .101 10658 .000 
a. Lilliefors Significance Correction 
'"""""" o 
Vl 
Figure 10: Inpatient Cost Index Histogram 
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Table 48: Medicaid Days Percent Case Processing Summary 
Valid 
N Percent 
Medicaid Days Percent 10597 99.2% 
Table 50: Medicaid Days Percent Descriptive Statistics 
Statistic Std. Error 
Mean 17.40242 .116140 
95% Confidence Interval for Lower Bound 17.17476 
Mean Upper Bound 17.63007 
5% Trimmed Mean 16.35845 
Median 15.31311 
Variance 142.937 




Interquartile Range 13.324 
Skewness 1.431 .024 




Percent N Percent 
86 0.8% 10683 100.0% 
Table 49: Medicaid Days Percent Test for Normality 
Kol mogorov-Smi rnova 
Statistic df Sig . 
Overall Rate is 9 or 10 .092 10597 .000 




Figure 13: Medicaid Days Percent Histogram 
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Figure 14: Medicaid Days Percent Normal P-P Plot 
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Table 51: ADC Case Processing Summary 
Valid 
N Percent N 
Avera~e Daily Census 10683 100.0% 
Table 52: ADC Descriptive Statistics 
Statistic Std. Error 
Mean 17.40242 .116140 
95% Confidence Interval for Lower Bound 17.17476 
Mean Upper Bound 17.63007 
5% Trimmed Mean 16.35845 
Median 15.31311 
Variance 142.937 




Interquartile Range 13.324 
Skewness 1.431 .024 
Kurtosis 2.967 .048 
Cases 
Missing Total 
Percent N Percent 
0 0.0% 10683 100.0% 
Table 53: ADC Test of Normality 
Kolmogorov-Smirnova 
Statistic 
Average Daily Census .215 
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Figure 16: ADC Normal P-P Plot 
Normal p.p Plot of Average Daily Census 
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Figure 17: HCAHPS Survey Overall Rating Question from Print Survey 
OVERALL RATING OF HOSPITAL 
Please answer the following questions 
about your stay at the hospital named 
on the cover letter. Do not Include any 
other hospital stays In your answers" 
21. Using any number from 0 to 10, 
where 0 Is the worst hospital 
possible and 10 Is the best 
hospital possible, what number 
would you use to rate this hosp'tal 
during your stay? 










1°010 Best hospital possilie 




Figure 18: HCAHPS Survey Overall Rating Question from Phone Survey 
Q21 We want to know your overall rating of your stay at [FACILITY NAME]. This is 
the stay that ended around [DISCHARGE DA TEl Please do not include any 
other hospital stays in your answer. 
U sing any number from 0 to 10, where 0 is the worst hospital possible and to is the best 
hospital possible, vAlat number would you use to rate this hospital dwing your stay? 
IF THE PATIENT DOES NOT PROVIDE AN APPROPRIATE 
RESPONSE, PROBE BY RE·PEATING: ~·Using any number from 0 to 10, 
where 0 is the worst hospital possible and 10 is the best hospital possible, what 













Source: (Centers for Medicare & Medicaid Services, 2013). 
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